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 ahiite off both sides of line... 
prevents loss of liquid, 
gas, Or pressure. 


Wherever 
2-way shut-off 
is required... 


QUICK-CONNECTIVE 
TWO-WAY SHUT-OFF COUPLINGS 


PRESSURE 
OR VACUUM 
SERVICE 


'T o connect a Hansen Two-Way Shut-Off Coupling, you WRITE FOR THE 
merely pull back the sleeve and push the Plug into the HANSEN CATALOG 
Socket. To disconnect, just pull back the sleeve. No tools _ere’s an always ready reference 
required. When Coupling is disconnected, similar valves = when you want information on 
in Socket and Plug shut off both ends of line—practically 
eliminate spilling of liquid or escape of gas at instant Shut-Off, Two-Way 


f di . Shut-Off, and 
isconnection, Straight- 


Hansen Series HK Two-Way Shut-Off Couplings are pa: 
available with female pipe thread connections from Ys” _ Special Service 
to 1” inclusive. Available in brass or steel. Sizes generally Pacem 
required for L-P Gas service have approval of Under- Acetylene, etc. 
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For AIR, OIL and WATER operation to 250 p.s. i. 


° Typical Cylinder Circuit Using Hanna 
TEMPERATURES to 250°F Flo-Set Speed Control Valves 


Hanna engineers will gladly recommend 
i Hanna Flo-Set Valves are used to control cylinder piston speeds circuits to help you with your applications. 

and operating speeds of many types of fluid actuated mech- 
anisms. They are able to handle air, oil, water and many gases. 
When used with cylinders, these valves permit independent adjust- 
ments of forward and return piston speeds. The diagram at the [ 
right shows a typical circuit. Flo-Set Valves make the operation 
of air cylinders smoother and make cushioned cylinders more |, 
effective by building up essential back pressure. 


Fluids pass unobstructed in the direction of the arrow on Hanna cae 
Flo-Set Valves. In the opposite direction, flow can be controlled me 
from zero to full pipe capacity. One valve can be set to an infinite a5 
number of controlled flow positions. Once set, the position can be e Bc 


held by means of a locking collar. Established flow positions can 
be reset by using the micrometer graduations which accurately 
measure flow as a percent of full pipe capacity. 


One revolution of the aluminum valve body will change the 
flow rate from zero to full capacity. No tools are necessary! In 
addition to the standard 4", %", 4%” and %” sizes, there is a 
\%" Jr. model, without micrometer graduations or locking collar, 
for light piping and tubing. 

— Hanna Engineering Works 


1741 Elston Avenue ° Chicago 22, Illinois 


Unitite Valve 


Consult classified tele- 


directory or Thomas’ 
‘egister for your nearest Hanna 


representative. Write for Hanna 
Valve Catalog 254 and Flo-Set 
Valve Bulletin 253A. 
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how to eliminate gaskets and reduce friction 
to improve design of a pipe mounted valve 


hydraulics problem 


O-rings and QUAD*RINGS made by 
minnesota rubber 


simple solution 


minnesota rubber 0-RING 


minnesota rubber QUAD RING 


RIVETT, Inc., famous manufacturer of hydraulic valves, wanted 
their Series 5000 pipe mounted valve to provide the utmost in 
simple, smooth, leakproof operation. A special floating piston was 
incorporated in the design of the valve. This exclusive feature 
eliminated sticking or binding by keeping the valve stem in- 
dependent of the bore. To provide a stem seal that would greatly 
reduce friction, RIVETT chose the Minnesota Rubber QUAD 
RING. This exclusive seal provided a perfect seal with much less 
squeeze making operation easier. To obtain design simplicity, more 
efficient operation and longer life, gaskets were eliminated and 
replaced by Minnesota Rubber O-Ring cover seals. This combina- 
tion of advanced design elements and Minnesota Rubber Seals 
permits multi-million cycle operation at 1500 PSI. 


What Minnesota Rubber Seals offer you.. An exclusive injection 
molding process means that Minnesota Rubber QUAD RINGS, 
O-Rings and other rubber parts are denser and tougher. Their 
tremendous uniformity and strength mean greater dependability, 
longer life. Quad Rings give you 4-lip sealing action, seal at less 
than 1 PSI, require only 60-100 micro-inch groove finish and elim- 
inate “spiral twist."" Minnesota Rubber O-Rings are available to 
you with tolerances as close as + .002”, cost as little as ordinary Free samples and data. A sam- 
O-Rings and are produced with no flash or other imperfections that -pperd 
require trimming. An enormous selection of standard sizes assure ple of Minnesota Rubber seals 
immediate delivery. 


is available together with com- 
plete technical data 
Simply write... 


Nolte: QUAD RING is a Trade Mark of the Minnesota Rubber & Gasket Co. 


minnesota rubber and gasket company 
Originators of modern rubber injection molding. aa ae 
Dept. 104 3630 Wooddale Ave., Minneapolis 16, Minnesota; Phone: WEst 9-6781 
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UNIT WITH GASOLINE ENGINE DRIVE 
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ENVIRONMENTAL 
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TEST EQUIPMENT 


SPECIAL HYDRAULIC POWER UNIT FOR RAIS- 
ING “NIKE” LAUNCHER. OPERATES AT 3000 
PS! 


For precise testing of air- 
borne components and 
ground checkout of missile 


and aircraft systems. 


Custom designed test 
equipment built to your 
specifications, including 
complete environmental 
test facilities. 

Brochure describing stand- 
ard units available upon 
request. 
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EXPANDED LINE OF 
HYDRAULIC FITTINGS, UNIONS 
AND ADAPTERS 
IN NEW ANCHOR CATALOG! 


The new edition of Anchor's Catalog 
covering the complete and enlarged 
line of unions, fittings and adapters 
is just off the press and now available 
on request. 


The Catalog contains a great deal of 
engineering data that will prove help- 
ful to the engineer in planning his 
hydraulic connections. 


The Anchor Line of Adapter Unions, 
Tees and Crosses is now even more 
complete in range of sizes and styles 
of fittings. Designed for use with 
Pressed On and Reusable Coupling 
Hose Assemblies, they provide a 
ground joint, leakproof connection, 
and eliminate one or more pipe thread 
joints. Assembly, especially in con- 
fined quarters, is made easier and 
twisting and straining of the hose dur- 
ing assembly is prevented. 


The Anchor Line of SAE Straight 
Thread “O” Ring Boss Fittings and 
Adapters is described in detail with 
complete specifications. These recent- 
ly introduced fittings, with their 
straight thread and “O” Ring Seal, 
ensure positive leakproof seating with- 
out danger of thread distortion or 
damage. Connections can be loosened 
and retightened any number of times 
without leaks. Straight, 45° and 90° 
Adjustable Elbows are available with 
a tee, service tee and 90° check valve, 
in a wide range of sizes. 

Several styles of Anchor Tube Nuts 
for tube diameters from ¥g” to 2” are 
shown. 

Copies of the new Catalog No. 203 
may be obtained by writing to Anchor 
Coupling Co. Inc., 341 North Fourth 
Street, Libertyville, Illinois. 
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—with the 
TILT-PROOF 
and 
BLOW-OFF 
PROOF DESIGN 


Flanco Split-Flange Couplings provide an easily- 
made, leak-proof ‘O” Ring Head connection. There 
are no threads to wear out, or tapered seats to 
groove—no wedging of pump or valve bodies by 
tapered pipe threads! The use of gaskets and sealing 
compound is eliminated—there is no spiral leakage. 
The higher the pressure, the tighter the ““O” Ring 
seals! 

Anchor Split-Flange Clamp design gives you a tilt 
and blow-off proof clamp. By locating the plane 
of the split-flange clamp half bolt centerlines so 
that it passes through the center of force of the 
flanged head on the split-flange clamp half, un- 
balanced moments are eliminated. This patented 
design principle prevents tilting of the clamp half 
and extrusion of the “O” Ring. 

Anchor Flanco Split-Flange Couplings can be used 
to connect hose assemblies to valve or pump bodies, 
or, in pairs with connector plates, to connect hose 
to hose, or hose to pipe. They are available in 
sizes from 2" to 3” 1.D. hose and in low or high 
pressure styles to provide a dependable, trouble- 
free connection. 

A new Anchor Swivel Joint, with full 360° swivel, 
provides maximum convenience and flexibility in 
installation and avoids twisting and distortion of 
hose. They are available in all standard angles 
fer high pressure 2-wire braid pressed-on hose 
assemblies from to 2” 1.D. 


Andy Anchor Says: 


For the complete story of the 
mony advantages offered by 
Flanco Split-Flange, 4-Bolt, 
Ring Head Couplings and their 
time and money saving features, 
write for Catalog No. 401! 


Pressed-On Couplings 


Streamlined Couplings, factory ap- 
plied to moke dependable hose 
assemblies, utilizing the same time- 
proven hose swaging methods which 
have made Anchor the leader in 
the industry. 


Clamp-Type Couplings 
Ideal for making emergency repairs 
in shop or in the field with a mini- 
mum of down time. Also exception- 
ally well-suited for the plumbing of 
special or experimental units. 


Weld-Type Couplings 
Used to connect pipe or tubing to 
hydraulic hose, or for coupling pipe 
to system components, or pipe to 
pipe with quick, sure, leak-proof 
connections. 


Stem-Angles 


Available in Pressed-On 
or Clamp-Type Couplings, 
these stem-angies come in 
22%°, 30°, 45°, 60°, 
67%° and 90° basic 
angles. With the Flanco 
Swivel Split-Flange’s 360° 
swiveling feature, univers- 
al positioning is provided. 


341 North Fourth St. Libertyville, Illinois 
Branch Offices: Dallas, Tex.; Plymouth, Mich. 
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Packing Cups Industry Standard Sizes 
Precision-moulded Johns-Manville 


7 


cs 


Ask for new size list and compound 
color code of these J-M Packing Cups 


Made in the original square heel design, developed 
and perfected by Johns-Manville, these cups are 
precision made to assure maximum efficiency. 


They are available in a variety of styles and com- 


pounds to suit most pressures, temperatures and Complete dimensions, compounds 
fluids. For easy identification, cups are marked with code and piston design data are in 


a different color stripe for each compound. folder PK-107A.WriteJohns-Manville, 
Box 14, New York 16, N. Y. In 


Canada, Port Credit, Ont. 


JM! Johns-Manville PACKINGS, GASKETS and TEXTILES 
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The LOCKHEED 
‘Hydroloc’ VALVE 


locks a hydraulic slave unit 
securely in any position without 
line pressure 


This simple and effective unit creates a hydraulic 
lock in one end of the slave cylinder until the other 
end is fed under pressure, when the ‘lock’ is 
automatically released. Even if the slave cylinder is 
released under a heavy reactive load, the ‘Hydroloc’ 
prevents judder. 


The ‘Hydroloc’ is simple, very easy to install, and 
needs no mechanical connections. If the load is 
always ‘one-way’ such as in a slave cylinder with a 
spring-loaded return, one single-type ‘Hydroloc’ is 
sufficient. If the load changes direction, the twin 
‘Hydroloc’ valves, or two single valves, hold the 
piston in both directions. 


‘Hydrolocs’ are available immediately in 4" B.S.P. 
and for pressures up to 2000 p.s.i. 


For further details of this and other Lockheed industrial units, 
please write for pamphlets and kindly mention this journal. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
Shaw Road, Speke, Liverpool. Telephone Hunts Cross 2121 


REGD TRADE MARK 


INDUSTRIAL HYDRAULICS 


AT OLYMPIA, 
LONDON, ENGLAND. 


AUGUST 29-—SEPTEMBER 12 
ENGINEERING, MARINE, 
WELDING AND NUCLEAR 
ENERGY EXHIBITION. 

STAND NO. 4—ROW D. 
GROUND FLOOR: GRAND HALL 
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Fluid Power /Lines 


BEAT THE HEAT ... Everyone's 
favorite greeting these days is, 
“Is it hot enough for you?” 
While they are, of course talking 
about the weather, AH editors 
thought this would be an excel- 
lent time to talk about another 
hot subject—temperature control 
in hydraulic systems. Why do 
machines run hot? What can you 
do about it during the design 
stage or after the machine is in- 
stalled? What happens when ma- 
chines overheat? These are the 
kind of questions we put to de- 
signers who are particularly con- 
cerned about temperature. 

We sat down with engineers 
who have years of experience in 
designing for efficiency. We dis- 
cussed the problem with manufac- 
turers of fluids and packings to 
find out what happens to these 
at the higher temperatures. And, 
of course, we got information 
from the temperature control 
people themselves: manufacturers 
of oil coolers, water controls, and 
immersion heaters. 

This information is presented 
in a 16-page report, complete in 
this issue. While you may not be 
able to use all of the ideas here, 
we hope they generate some of 
your own ideas on keeping cool. 

Reprints of this 16-page report 

on Temperature Control are 
available. Single copy price is 
25 cents. 


about Applied Hydraulics / 


ACTION-REACTION . . . In aircraft hydraulic control 
systems, high performance can be affected by the static 
reaction or steady-state axial forces on valve spools. Much 
original development work to reduce these forces has been 
done in this country and abroad. Four designs are outlined 
in the article, Reducing Static Reaction. These are eval- 
uated and compared with special emphasis on manufac- 
turing problems. 


JOLLY GOOD FELLOW .. . We're very proud that our 
European Editor, John Lankester, has been elected an 
Associate of the Royal Aeronautical Society in England. 
Founded in 1866, the Society has for its purpose the gen- 
eral advancement of the aeronautical art, science and en- 
gineering. 


NEUE PRODUKTE .. . Say the word “Detroit” to an in- 
dustrialist anywhere in the world and he will immediately 
think of mass production, transfer machines, and auto- 
mobiles at 1000 an hour. To show that foreign engineers 
are coming up with clever, practical ideas, the hydrostatic 
transmission article on page 123 outlines German and 
Italian inventions for an industrial truck and motorcycle. 
Both designs use axial piston pumps and motors. Think 
it would work on a lawnmower? 


FALL SPENDING SPREE . . . Judging of entries in the 
1957 APPLIED HYDRAULICS Prize Paper Contest is being 
completed. Winners will be announced in the October 
issue. Seven checks totalling $1200 will be presented 
to prize winners. The three top awards will be handed 
to the winners at a session of the National Conference 
on Industrial Hydraulics in Chicago’s Hotel Sherman, 
October, 17th. 

In this Prize Paper Contest almost everyone wins. 
Ninety percent of the entries merit publication. During 
coming months these papers will appear in AH. Those 
which aren’t awarded cash prizes will be paid for at our 
regular rates. 

Watch for announcement of the 1958 Prize Paper 
Contest. 
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PRECISION “O” RINGS 


Quality proved by all ASTM Tests 


Precision ““O” Rings made from Compound 830-70 meet 
or exceed all the SAE 120-R requirements for heat, oil 
resistance and other properties. 

100% better compression set. Remarkable superiority in 
300°F hot oil. 100% better Fatigue Test life. 

For manufacturers of automobile, machine tool, farm 
equipment and similar equipment, Precision Compound 


Dept. 1, Oakridge Drive, Dayton 7, Ohio 
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830-70 is your answer to positive long sealing life. 
Have a sealing problem? You'll find the answer at Pre- 
cision! There's a Precision engineer ready to help you. 
Get your free copy of our engineering data sheet on 
Compound 830-70. 


Specify Precision—first in Quality 


Canadian plant at: Ste. Thérése de Blainville, Québec 


| 
: 
recision Rubber Products Corporation ae 
Ring and D [Specialists 
eat’ 


‘milwaukee’ 
Heavy Duty | 
Air & Hydraulic 
CYLINDERS 


Square head, tie-rod 
design is used on this 
compact, space saving 
line of cylinders which 
have machine tool 
quality 


AIR CYLINDERS 
rrecision designed for heavy duty serv- 
ice @ to I4-in. bore @ all steel 
with honed brass cylinder barrel @ 
single or double rod ends @ 13 differ- 
ent mountings @ interchangeable 
mountings and rod end styles with 
any other leading cylinder manufactur- 
er @ cartridge type piston rod bronze 
bearing @ adjustable cushions @ 
aluminum alloy one piece piston © 
self regulating, wear compensating 
seals 
HYDRAULIC CYLINDERS 
All steel @ 2000 to 3000 psi service @ 
l-'4 to 12-in. bore @ single or double 
rod ends @ 15 different mountings © 
cylinder barrels honed to 10 micro- 
inch finish @ one piece precision alloy 
iron piston @ alloy step-cut piston 
rings @ cartridge type piston rod 
bearing @ adjustable cushions @ in- 
terchangeable mountings and rod end 
styles with any other leading cylinder 
manufacturer 

We also build special cylinders. 

Select territories still available 

to qualified representatives. 


‘ 

milwaukee’! 
CYLINDER CO. 

Division of L & M Machine Company i 

5757 South Pennsylvania Ave., Cudahy, Wisc. | 

Please send copy of Bulletin: 
H-100 Hydraulic Cylinders 
A-100 Pneumatic Cylinders ff 


Nome 


Title 


Compeony 


Address 


| 
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MEET BILL MATTHEWS ... {e's the author of the article 
starting on page 90. Living in Spokane, he’s watched the 
great Northwest grow industrially and has been active 
in the application of hydraulic circuits. We first met Bill 
in 1951 while taking a summer course in hydraulics at 
M.I.T. To Bill this course was a home-coming because 
he graduated from M.I.T. in 1921 and received his Mas- 
ter’s in 1922. Bill’s an engineer who likes to write, par- 
ticularly about hydraulics. Youll be seeing more of his 
articles in AH. 


HYDRAULICS TRAINING .. . ‘This month is planning 
time for the schools throughout the country. That’s why 
we're publishing Bob Reeve’s article on pages 100 and 
101. If you’re planning a course in hydraulics, you'll 
get some ideas from this article. While Bob is also an 
instructer, his main concern is to organize courses for 
industry. 


ROTARY ACTUATOR ... New designs of rotary actuators 

-limited rotation fluid motors—are appearing on the mar- 
ket at an increasing rate. We’ve recently been shown one 
which incorporates a position servo system, and an arti- 
cle received in the AH Prize Paper Contest describes a 
similar unit designed in France. The special machine 
outlined on page 94 illustrates an excellent application 
of an air-operated actuator. 


NEXT MONTH ... Keith Carlson, AH’s associate editor 
has prepared a study of rotary air motors. Its a detailed 
report on design, selection and application. 

An unusual circuit developed by Simplex Engineer- 
ing’s Bob Raymond will show how accumulators can be 
used to synchronize cylinders. 

Three articles on air circuitry, three on product de- 
velopment and four on applications will give you a well 


balanced coverage of fluid power... and... 


. A NEW ENLARGED AVIATION SECTION __ Aj. 
though designers of fluid power for industrial use can al- 
ways swap ideas with aviation engineers, they do have 
distinct areas of interest. Recognizing this, AH started an 
aviation section in 1950. Reader interest has been great 
and inevitable growth has led to enlarging the section 
which will be introduced next month. 
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Typical performance curve shows minimum pressure drep and 
instantaneous response of Webster pilot operated relief valve 


His intimate knowledge of 
this new relief valve — its 
many benefits and applica- 
tions — can help in adapt- 
ing it to your product. 


over “brute-force” type. 38.5% work bonus! 


BOOSTS WORK OUTPUT 


Fuli speed power up to 93% of relief setting 
is now possible with this new Webster 

pilot operated relief valve. Result: 38.5% 
work bonus over “brute-force” type valves! 
More, you get all the benefits of clog-free 
performance, quieter operation...lower price. 
Mighty sound reasons for specifying Webster's 
pilot operated relief valve now. 


ELECTRIC 


MELROSE 


RACINE -wis 


Have THE MAN FROM 
WEBSTER contact us— 
—Please send the following: 
Bulletin H8A2 covering the 
new Webster pilot operated re- 
lief valve 
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TYPICAL WEBSTER RELIEF VALVE 


Complete hydraulic catalog of 
pumps, valves and fluid motors 


New information or data ase 
published 
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INTERNATIONA 
HARVE ER'S 
McCORMICK FARMALL 400 
Tractor controls every 
implement action 
hydraulically through its 
famous Hydra-Touch 
hydraulic system. 
Individual, closely grouped 
levers permit independent 


or unison control 


HYDRAULIC POWER... DELIVERED THROUGH 


tration and depth lifting 


HYDRAULIC HOSE ASSEMBLIES... 


probably contributed more to the usefulness, ef- 
ficiency, and easy operation of farm tractors than any other modern engi- 
neering development. Farmers appreciate hydraulic advantages so much 
that they have become one of the most competitive features in implement 
and tractor sales promotion, 


» COMPANY is proud to have among its 
many agricultural users the eseneitindl Harvester Company—dating back 
to the first McCormick Reaper—in 1831. Eastman—/irst in the field of 
Hydraulic Hose Assemblies—lists many other agricultural implement 
manufacturers among its users: J. I. Case, Allis-Chalmers, Massey-Harris- 
Ferguson, Inc., Minneapolis-Moline, Farmhand, Avco, and others. 


IVE POSITION OF YOUR PRODUCTS with Hy- 
draulic Power—delivered through Eastman Hydraulic Hose Assemblies. 
Always specify Eastman: First in exclusive engineering advantages and 
design! First in materials and workmanship! First in the field of Hydraulic 
Hose Assemblies! 


Send your specifications and blueprints HYDRAULIC POWER permits raising 
for our original equipment quotations. 4 tight, left, or rear cultivater gangs sep- 


MANUFACTURING COMPANY 
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Su HYDRAULIC POWER plow pee 
and locking in traveling position. 
ay 
HYDRAULIC POWER controls angle and 
depth of disc penetration on 
tieral Fest-Hitch Bush and Bog Harrow. 
HYDRAULIC POWER enables Formal! 
200 Hydre-Creeper te travel 1/5 te | 
mille per heer for transplanting. 
—— 
EASTMAN Hydreuic Hove Amembion EASTMAN Stroight and Angled Adopter Union / 
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Address your letters to: Editor, APPLIED 
Hyprautics Magazine, 812 Huron Rd., 
Cleveland 15, Ohio. 


Elevator Problems 


We have a problem in hydraulic 
elevator cylinders, and wonder if 
you have had experience with the 
use of telescopic pistons for hy- 
draulic elevators. The problem ap- 
pears to be: with the increased 
speeds we are getting into, the 
change of speed. due to the change 
of diameters of piston, becomes 
very noticeable. There is also quite 
a noticeable noise when one piston 
stops to pick up the other, Same 
is apparent on the downward 
travel. Any help you can give us 
would be appreciated. 


E. M. SHAW 

Manager 

Canada Crane & Hoist Co., 
525 Richmond St., West 
Toronto 9, Ontario 


Changing speeds caused by the 
use of telescoping pistons can be 
corrected by proper circuit design. 
We have not encountered an ap- 
plication where this has been a 
particular problem. The noise you 
mention as one piston stops to 
pick up another is probably due to 
pressure increase in the system. 
Noise on hydraulic elevators is a 
problem that can best be min- 
imized by proper application and 
selection of the pump. Sorry that 
we cannot be more specific—it 
requires actually sitting down and 
working through the circuit. We 
have sent the name of a Toronto 
organization that should be able 
to help you solve your problem. 


Heat Exchangers 
Please send me a list of man- 
ufacturers of high-pressure, high 
and low-flow-rate heat exchangers. 
I am interested in a temperature 
range from —100 to 600 F, with 
flows to 300 gpm, and pressures 


Continued on page 16 
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the NUGENT Laminated Disc Filter 


This “extended area” filter utilizes an actual filtering surface 
area greatly in excess of its container area. The Nugent Laminated 
Disc Filter provides a high flow rate at low pressure drop 
combined with the extreme fine filtering absorption and 
neutralizing properties of a depth type filter. 

_ The filter charge consists of a stack of similar crenulated fiber 
discs, each rotated 45° from the position of the adjacent disc, thus 
affording proper channeling and maximum filtering capacity. 
Liquid passes from the exterior to the interior of the filter stack. 

The filter recharge has a useful life of from 4 to 10 times that 
of a cellulose or waste recharge. Changing recharges requires 
only minutes. Cartridges are interchangeable with all other 
Nugent bag or depth type cartridges. Write for full details. 


HOW IT WORKS 


DESIGN FEATURES 


Provides ‘Extended Area” filtering 

© Removes solids as small as 2 microns 

© Removes acid forming contaminants 

e Will not remove additives 

© Contains no chemicals or bleaches 

© Working pressure 125 psi—tested to 
375 psi 

© High pressure filters to 600 psi— 
tested to 3000 psi 

© Built in by-pass relief at 


© Maximum operating temperature 375°F. ff disc for proper channeling and 
maximum filtering capacity. ’ 


3432 Cleveland Street Skokie, Illinois 


Representatives in Boston ¢ Cincinnati © Detroit « 


FILTERS, OILING AND FILTER- H 

OILING DEVICES, SIGHT FEED ork © Philadelphia © Pittsburgh « San Francisco « 

VALVES, FLOW INDICATORS Seattle © St. Louis ¢ Tulsa © Representatives in 
Canada: Montreal Toronto « Vancouver Winnipeg 
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New w s.' SYNCROGEAR 


Designed to meet 
J.1.C. Specifications 


In one compact power package a high-speed 
NEMA foot-mounted motor and a low-speed, 
double reduction gear transmission. Motor 
change in minutes! And with U.S. Motomount 
Syncrogear, the change is not limited to the type 
motor being replaced! If you carry a spare 
motor inventory, here is real flexibility and 
quick-change. U.S. Uniclosed, Totally- 
Enclosed, or Explosion-Proof motors of the 
same NEMA dimensions and ratings may be 
used to meet changing requirements. Available 
in h.p. ratings 1 to 30. U.S. Motomount Syn- 
crogear has solid shank ever-tight pinion, 
friction-free oil seal, thru-hardened gears— 
many advanced features for longest life. 


4@ MOUNTS LIKE AN INTEGRAL UNIT, 
FOR INHERENT ALIGNMENT... Both 
units of the U. S. Motomount Syncrogear 
have rugged, pyramidal base construction 
—made-to-match pyramids to hold motor 
and mount aligned for life—factory align- 
ment PLUS centralized responsibility for 
manufacture of both components. 


CAST IRON FOR ALL EXTERNAL 
PARTS... For tough, industriai duty! 
Besides providing structural stability, cast 
iron protects against corrosive elements. 
All castings normalized for permanent 
retention of precision machining. 


2 TAKES THE NEW RE-RATED NEMA 
MOTORS...U. S. Motomount Syncro- 
gear takes the re-rated NEMA motors in 
the new sizes. The wide range thus accept- 
able enables you to reduce spare motor 
inventory! 


U. S. ELECTRICAL MOTORS, Inc. 
P. O. Box 2058, Los Angeles 54, Call¥., or Milford, Conn. 


Request Full Information about Motomount Syncrogear 
NAME 


AH 


COMPANY 


STATE 


ZONE 


< 
FOR GEARED POWER 
| 
| 
T 
# | 
| 
\y 
a 
MOTORS 
ADORESS Ail COUPON NOW 


Helicoid 
Gage 


U.S.A. 


Designed for pulsating and impact hy- 
draulic service, the Helicoid movement 
releases at zero in the event of sudden 
pressure reduction. This eliminates shock 


impact of pointer against pointer stop 
pin. This protects the gage mechanism 
where gages may be subject to occasional 
vacuum. 


dent in severe service— wherever a gage is sub- 
jected to violent pressure pulsations or certain 
severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages 
over millions of cycles is explained by the de- 
tails of design and construction of the Helicoid 
movement shown at the right. 

Rolling action of the cam facing against the 
roller surface .. . graphited Bakelite bushings, 
roller pivot base and cam facing . . . K Monel connect- 
ing links and screws . . . all such Helicoid features pro- 
tect against wear and corrosion and assure sensitivity, 
sustained accuracy and trouble-free operation through 
millions of cycles. 


NOTHING BUT THE BEST IN GAGES FOR WORKING PRESSURES FROM 30” VACUUM TO 10,000 p.s. i. 


Shock-Proof Cam Actuation (no gears—no teeth) 
Makes Helicoid Gages Ideal for Hydraulic Services 


on pointer and movement by reducing 


The roller is stainless 
steel with a highly pol- 


The superiority of Helicoid Gages is most evi- ished heticoid surtace. 


The roller pivot is bail 
shaped. and rides on a 
graphited Bakelite disc. 


HELICOID GAGE CARTRIDGE SNUBBER 


(Patent pending) 


This is a simple, effective throttling 
device to reduce or eliminate pulsa- 
tions of the gage pointer. There are 
no moving parts, no adjustments 
needed. Available in three types in 
powdered bronze or stainless steel 
for air, gas, water, steam, medium 

or heavy liquids. ny 


Threaded cartridge body for 
assembly in any Helicoid Gage 
tapped socket shank 


EASIEST 
ADJUSTMENT 
AND 
CALIBRATION 


Only Helicoid Gages have the external 
pointer adjustment pictured here. The 
Helicoid type adjustment cannot be jarred out of position. 

Calibration of Helicoid Gages is accomplished easily, 
without removing dial or pointer, because the link ad- 
justing screw is at the rear of the system. 


Circle 110 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 


The tension in the stain- 
less stee! hair spring 
maintains smooth, con- 
tinuous contact between 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 


Standard bushings are 
graphited Bakelite. 


The connecting link 
and the screws are 
hardened K Monel. 


The polished cam 
facing is graphited 
Bakelite. It will not 


The link adjusting screw 
is at the rear to facili- 


The hairline pointer ad- warp or distort. 
justment screw is stain- tate calibrating the Hel- 
less steel. icoid Gage. 


TUBES BUILT FOR MILLIONS 
OF PRESSURE PULSATIONS 


~~ To fit the wide range of applications, 
Helicoid Bourdon tubes are available in 
= © four materials—alloy steel, K Monel, 
stainless steel and phosphor bronze. 
All Helicoid tubes are made from 
seamless tubing and are carefully designed 
to give maximum torque and minimum 
stress. When used within the dial range, 
they will withstand many millions of pres- 
sure pulsations and will not stretch, leak nor crack. 


DOUBLE SCALE DIAL 
SHOWS TONS ON RAM 
AND PSI 


Helicoid Gage dials are supplied in jet 
black with white figure markings or in dull white with 
black figure markings. They are constructed of laminated 
phenol with a transparent plastic surface and the longest 
possible scale length for more accurate readings. They 
are non-corroding, will not discolor nor fade and will 
not crack, chip nor peel. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


929-H Connecticut Avenue - Bridgeport 2, Connecticut 


Helicoid gives you all these features at prices that are competitive in the quality gage field 
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NOW...a flexible plastic tubing 
with properties of rigid metals 


Time and again Nylaflow Pressure Tubing 
has proved it will stand up under really 
severe service conditions . . . outlasting 
metallic systems and reducing costs. 

Here is a tough, horn-like structure 
extruded from polyamide resins. Nylaflow 
is light and flexible for remarkable ease 
of installation. But it is also strong with 
high burst strength and abrasion and 
impact resistance . .. Where can you use 
with profit this unique material that 
combines these unusual properties: 


NYLAFLOW’s Outstanding 

Characteristics 

@ High pressure rating at low cost. 

®@ Exceptionally high resistance to flex 
and vibrational fatigue. 

@ Mechanically strong—resists abrasion 
and impact. 

@ Corrosion resistant, unaffected by oils, 
hydraulic fluids, carbonic acid, alkalies 
and most solvents. 


THE POLYMER CORPORATION OF PENNA. 


Reading, Po. 
Export: Polypenco, Inc., Reading, Pa., U.S.A. 


@ Odorless, tasteless, non-toxic, non- 
corrosive, fungus resistant. 

@ Will not embrittle in storage. 

@ Serves wide temperature range: as low 
as —100°F., up to +225°F. 


Easy, rapid installation 


@ Use with standard metallic flare and 
compression fittings. 

@ Flexibility eliminates pre-bending, 
flexible couplings, intermediate fittings. 

@ Can be installed and fastened around 
existing equipment. 

@ Form stable, can be permanently pre- 
bent with heat. 


Latest information on Nylaflow Pressure 
Tubing is available in a new bulletin 
which covers installation, properties, 
characteristics and applications. For your 
copy fill out and mail coupon today. 


LETTERS / 


to the editor 


to 3000 psi. Also, will you please 

send me a list of manufacturers of 
pressure transducers. 

IRVING HAZARD 

Project Engineer 

Inland Testing Laboratories 

1457 Diversey Parkway 

Chicago, Ill. 

The information has been for- 

warded. 


Quick Disconnects 


We found a solution to one of 
our problems in Mr. F. Ecker’s 
article in your March issue, How 
Martin Cut Hose Test Costs. Being 
in the aircraft idustry, our require- 
ment is similar to that of Glen L. 
Martin Co., with the additional 
work of 100% check on all solid 
as well as flexible hydraulic, oxy- 
gen and pneumatic lines. The quick 
disconnects Mr. Ecker described 
were exactly what we had been 
looking for to meet our require- 
ments. 

G. CARVER 

Supervisor 

Production Engineering Dept. 

De Havilland Aircraft of Canada, Ltd. 
Toronto, Canada 


Metal O-Rings 


In the May issue of APPLIED 
Hypravutics, there was an article 
entitled: “Static Sealing With 
Metal O-Rings.” We are interested 
in obtaining further information 
on this type O-ring, and would ap- 
preciate names and addresses of 
companies that manufacture this 
product. 

H. J. JUNGBLUTH 
Purchasing Agent 


Oilgear Company 
1560 West Pierce St., 


POLYPENCO nylon, POLYPENCO Tefiont, NYLAFLOW ® 


end NYLATRON® GS to Milwaukee, Wis. 


Company names have been sent. 


PO 


PONT TRADEMARK 


THE POLYMER CORPORATION OF PENNA. 


vept. AH-57 
Reading, Pa. 


Please send me new bulletin on NYLAFLOW Pressure Tubing 
[] I have this use in mind: 


Hydrostatic Test Fixture 


If available, I would appreciate 
receiving detailed dimensional 
prints of the adapter shown in 
figure 3 of Hydrostatic Test Fix- 


Name Position. ture, page 127, APPLIED HYDRAU- 
Company Lics, Sept., 1955. I also would ap- 
Address preciate receiving tear sheets or 
City Zone State | 


Continued on page 18 
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“Our experience demonstrated that 
hydraulic line rupture can occur 
in proximity to molten metal without 


fire when Cellulubes are used...” 
Mr. Arthur E. Franks of Vacuum Metals Corporation, Syracuse, N.Y. 


‘ 


In designing the hydraulic con- 
trols for its 2500-pound vacuum 
melting furnace, Vacuum Metals 
selected Cellulube hydraulic 
fluid because of its fire resist- 
ance and low vapor pressure 
characteristics. Laboratory tests 
and operating experience dem- 

| onstrated that the unique com- 
bination of Cellulubes’ proper- 
ties made it the ideal material 
for this application. 


Hydraulic Controls on the 
world's largest vacuum 
furnace 


These findings are typical of Cellulubes’ perform- 
ance during continuous operation under critical con- 
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‘,.. this is why fire-resistant Celanese Cellulube hydraulic fluid is in use 


in the world’s largest vacuum furnace at Vacuum Metals Corporation.” & 


ditions. As hydraulic fluids, Cellulubes reduce the 
dangers of fires and explosions caused by line breaks 
or other equipment failures. As air cylinder lubri- 
cants, Cellulubes prevent the formation of excessive 
carbon deposits—the main source of compressor fires 
and explosions. 


Available in 6 controlled viscosities, Cellulubes can 
be supplied to meet exacting requirements in the 
replacement of flammable fluids presently in use. 
Play it safe, write for complete data and technical 
assistance. Celanese Corporation of America, Chem- 
ical Division, Dept. 588-H, 180 Madison Ave., N. Y. 16. 


Celanese ® 
Cellulube® 
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Specify NUMATICS VALVES 


... there are no “equivalents” 


In a momentary contact valve application, safety . . . for operator and 
machine alike ... depends on a valve that will not shift when de-energized. 
Numatics DSA4 valves can't shift. Numatics exclusive detent does the trick 

. it safely, positively locks the valve spool in position the split second the 
valve is de-energized. What's more, this locking action is independent 
of air pressure, friction or packing drag. Numatics momentary contact air 
valves are, in fact, safer, more dependable than any other valves 
currently on the market. Write for complete information today. 


HAND 
VALVES 


For the utmost reliability and versa- 
tility, look first to Numatics 4-way hand 
valves. 136 models in 4 pipe sizes, a 
valve for every application. 


NUMATICS MANIFOLDS 
Numatics individual exhaust and conduit 
manifolds provide perfect “running mates” for 
Numatics solenoid actuated valves. 


AUMATICS, Inc. 
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LETTERS / 
/ to the editor / 


references pertaining to high-pres- 
sure, 6000 lbs max, hydrostatic 
testing of tubing. I am interested 
in test head design, hold downs 
and intensifiers. 
R. O. BREUER 
Supt. of Engineering 
Phelps Dodge Copper Products Corp. 
Los Angeles, Calif. 
Detailed drawings of the adapter 
used on high-pressure hydrostatic 
tube test equipment are not avail- 
able. The cross-sectional drawing 
shown in the article is quite com- 
plete, and we are sure you could 
work out dimensions jor your own 
specific application. We have in- 
cluded the names of companies 
that have developed valves and in- 
tensifiers for hydrostatic testing of 
tubing. 


Circuit Symbols 


We would like to have eight or 
more copies of your booklet Know 
Your Component Symbols For Hy- 
draulic Circuits. 


W. E. MORLEY 

Head of Machine Development 
National Carbon Co. 

Div. of Union Carbide & Carbide Corp. 
Fostoria, Ohio 

This booklet is no longer availa- 
ble. However, in the January 1957 
issue we published a 32-page book- 
let Air & Oil Circuit Guide, pro- 
viding extensive information on 
hydraulic symbols and circuits. 
Copies are available at 50c each. 


Product Selection Guide 


Since the January 1957 issue of 
APPLIED HYDRAULICS is no longer 
available, may we have your per- 
mission to reproduce a number 
of copies of the Product Selection 
Guide which appeared in this is- 
sue? We require these in our en- 
gineering department. 

MARY M. COLVIN 
Supervisor 
Library Section 
Aro, Ine. 
Tullahoma, Tenn. 

You have our permission to re- 
produce the copies you require. 

The January 1958 Designers’ 
Guide issue is now being pre- 
pared. vvv 


APPLIED HYDRAULICS 


= ~) gale 4-WAY 


BéaWwW ERW Mechanical Tubing Saves Time, 


Cuts Pump Production Costs 502! 


One manufacturer of submergible pumps had a 
bottleneck in its production line. The company had 
been using seamless tubing for their motor housings 
and pump housings—the design of the units called 
for precision tubing with close 1.D. tolerances. 

The company turned to B&W Electric-Resistance- 
Welded Mechanical Tubing. 

After two years of using this close tolerance 
tubing, company engineers estimate they have been 
able to reduce their production costs on the com- 
ponents as much as 50%. What’s more, the produc- 
tion of these parts has become the least troublesome 
in the manufacturing process! 

Here’s another example pointing out where B&W 
ERW Tubing is being used by industry to produce 
better products at lower cost. B&W Mechanical 
Tubing is available in a wide range of sizes, shapes, 
analyses, and finishes. 


Get all the facts on savings from Mr. Tubes, your 
link to B&W. Call your local B&W tubing dis- 
tributor. Write for Bulletin TB-419. The Babcock & 
Wilcox Company, Tubular Products Division, 
Beaver Falls, Pa. 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges — in carbon, alloy and stainless steels 
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specify with 
confidence... 


Design engineers have confidence when they 
specify dependable Eastern Hydraulic Pumps and 
Fluid Motors. Exclusive Eastern features create an 
economical, reliable, and compact unit for the heart 
of your hydraulic mechanism. 


Lightweight construction of aluminum alloy 
housing, nitralloy gears and shaft, and close toler- 
ances assure longer service, higher volumetric 
efficiency, and more dependable operation. Various 
types of mountings are available for space saving 
installation. 


HYDRAULIC PUMPS Eastern unit you 


FLUID MOTORS by keeping space require: 


900 Sestes — daly guar FOO Serles — High premure goer 
pump. Delivery from .1 to 5 gpm pump. Delivery from .6 to 9.6 gpm 
and working pressures up to 1,500 and pressures up to 1,500 psi. 


Send for Eastern Hydraulic Catalog F-800. Con- 
tains valuable engineering diagrams and information. 


| AS INC. 


100 SKIFF ST. HAMDEN 14, CONN. 
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2700 Series — Gear type fui 
motor. Torque output ~ 0 to 15 
ft. pounds. 


Uniform industrial O-rings 


promptly—anywhere! 


National O-rings are stocked in major cities coast to coast. 
Large quantity orders are filled quickly from factory warehouses; 
smaller quantities are readily available from convenient 
distributor stocks. In every case, you and your customers are 
assured of exact uniformity in compound, finishing, 

durability and performance. 


When special O-rings are needed, National's experienced engineers 
and large manufacturing facilities are at your immediate service. 


Find out about National O-rings. Just call or write any 
National district sales office for O-ring data, engineering 
service, or the name of your nearest National O-ring supplier. 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 

and Downey, California 
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National District 
Sales Offices: 


Chicago, IIL. 

Room 462, McCormick Building 

HArrison 7-5163 

Cleveland, Ohio 

210 Heights Rockefeller Bldg. 

YEllowstone 2-2720 

Dallas, Texas 

2520 West Mockingbird Lane 

FLeetwood 2-7541 

Detroit, Mich. 

13836 Puritan Avenue 

VErmont 6-1909 

Downey (Los Angeles Co.), 
Calif. 

11634 Patton Rd. 

TOpaz 2-8163 

Indianapolis, Indiana 

2802 North Delaware St. 

WaAlnut 3-1535 

Milwaukee, Wis. 

647 West Virginia St. 

BRoadway 1-3234 

Newark, N. J. 

1180 Raymond Blvd. 

Mitchell 2-7586 


CATALOGS in Sweer's 


LOSS 

| 


Future Kvents 


September 9-12: SAE Trac- 
tor Meeting and Production For- 
um, Ilotel Schroeder, Milwaukee, 
| Wis. 


September 9-13: 12th Annual 
| Instrument Automation Confer- 
| ence and Exhibit of The Instru- 


ment Society of America. Public 
Auditorium, Cleveland. Ohio. 


September 30-October 5: 
_ SAE Aeronautic Meeting, Aircraft 
| Production Forum and Aircraft 
Engineering Display. Hotel Am- 
bassador, Los Angeles, California, 


October 17-13: The both An- 
nual Conference on Industrial Hy- 
draulics. Hotel Sherman, Chicago, 


Complete POWER and CONTROL Miinois. Raymond D. Meade is 


Conference Secretary. 


SYSTEMS... ready to connect October 23-25: Fall meeting 


National Fluid Power Associa- 


tion, Washington, D. C. For de- 


SIMPLEX Engineering Company has many years of ex- tails write: Barrett Rogers, NFPA, 
perience in co-ordinating the hydraulic principles, for all 1618 Orrington Ave., Evanston, 
industrial applications. We have always freely utilized all Illinois. 


types and makes of hydraulic equipment available throughout 
the industry. Our ability to design and build hydraulic power 
units of every description has enabled us to thoroughly satisfy 
all customer requirements, regardless of pressures, volumes, 


October 31-November 2: 
National Conference “Engineering 
and Scientific Education—Foun- 
dation of National Strength”, 


or circuits. sponsored by the Western Society 

This vast background of hydraulic “know how” is avail- of Engineers, Engineers Joint 
able to all seco customers. We invite you to outline to us any Council, the Scientific Manpower 
special project. Commission, the National Science 


Foundation and the National 
Academy of Sciences—National 


STANDARD Power Package Units Research Council. Edgewater 


Beach Hotel, Chicago, Illinois. 


We build 26 standard power package units November 13-15: Eighth Na- 
(0) suitable for a wide range of require- | tional Conference on Standards 
SEG ments, and ready to connect to the press and 39th Annual Meeting of the 
or other mechanism to be operated. These American Standards Association. 
standard units provide volumes of 42 to St. Francis Hotel, San Francisco, 

10 G.P.M., and pressures from 500 to California. 

\ 10,000 PSI. Use the coupon below for 

complete information on these standard January 13-17, 1958: SAE 
A power and control units. Annual Meeting and Engineering 


Display, The Sheraton-Cadillac 
and Statler Hotels, Detroit, Mich- 


MPLEX NEERI . 

j SWAPLEX ENGINEERING CO 1 | March 31-April 2: SAE Pro- 

: | duction Meeting and Forum, The 
Please send me complete information on seco Standard power package units. | Drake, Chicago, Illinois. 
Nome Title April 8-11: SAE Aeronautic 
| Meeting, Aeronautic Production 
Forum, and Aircraft Engineering 
por Display. Hotel Commodore, New 

4 


York, N.Y. vvv 
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The most important advance 
in tube fittings in 20 years! 


No need to spring tubing « withstands high pressures 
foolproof assembly «no flaring or threading 


Checks on typical high-pressure tubing jobs show you 
can cut installation time substantially with Hi-Seal 
fittings . .. save up to 53% compared with flare-type 
fittings. Hi-Seal completely revolutionizes high- 
pressure tubing installations! 


Foolproof assembly! Pressure-tight joints and re- 
connections can be made even by the inexperienced. 
There’s only one way tubing can be inserted into 
sleeve . . . only one way sleeve goes into fitting. 


Positive butt-joint! No tube entry into body of fitting. 
No springing of tube. Especially important with large- 
diameter, heavy-wall, hard-temper tubing, or short 
lengths of tubing. 

Closer tube bends! Butt-joint and no-flaring features 
mean bends can be made exceptionally close to end of 
tubing. Hi-Seal fittings work in close quarters where 
other types of fittings cannot be used! 


SEE YOUR IMPERIAL DISTRIBUTOR: 


for fittings and tools for copper, steel, less steel, alt 


37° Flare Fitting Hi-Duty Fitting Flex Fitting 


4 < 
’ 


Poly-flo Fitting 


THE IMPERIAL BRASS MFG. CO. 
1242 W. Harrison St., Chicago 7, til. 


‘BODY OF FITTING 


the flareless tube fitting 
\ that makes 


\ 


i-—END OF TUBE 


See above how tube “bottoms” on shoulder of sleeve. 
Camming action of nut causes sleeve to form a collet-type 
triple-seal grip on tubing. Final circumferential seal is made 
by tapered edge of sleeve. No tube torquing when 


making a joint. 


MEETS J.1.C. 
AND A.S.M.E. 
STANDARDS 
LISTED BYU.L. 


Hi-Seal fittings are furnished in steel and 
stainless steel — for Ye to 142” O.D. tubing. 


Write for Bulletin 3061 and complete facts. 


and plastic tubing. He offers industry's most complete line. 


Flaring Tool Tube Cutter 


Permits Closer 
Tube Bends 
Than Any Other 
Fittings! 


Tube Bender 


of 
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In Conede: 334 Lauder Ave., Toronto, Ontario 
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about fluid power 


ALL-HYDRAULIC FLOW-CONTROL SYSTEM 


.. . used in chemical processing 


An all-hydraulic control system 
is now being used for the auto- 
matic operation of product valves 
in a new, multi-million-dollar proc- 
essing plant built by the Texas 
Butadiene & Chemical Corp., 


Houston. In laying plans for the 
new plant, the company’s goals 
were: (1) faster operation, (2) 
higher output, and (3) lower pro- 
duction costs. They also wanted 
greater control over the flow of 


butadiene ingredients into reactors 
than possible with conventional 
motor control. When the plant de- 
signers decided to use hydraulics, 
they consulted Rivett, Inc., Bos- 
ton. 
@ Requirements—The process- 
ing of butadiene, used in synthe- 
tic rubber and some plastics, re- 
quires precise control of ingredi- 
ent flow volume and velocity; plus 
sequencing of ingredients into re- 
actors. Electric motor control 
lacked flexibility needed to com- 
pensate for changes in product 
viscosity. To gain flexibility and 
increased operating speeds with 
motor control would have been too 
expensive and unwieldy. Fluid 
power, however, provided precise 
and flexible control over product 
flow, plus simplified operation, a 
central power supply, lower initial 
cost, and lower operating cost. 
Only one source of power is re- 
quired—at the central power unit 
—reducing the estimated 400 to 
500 hp necessary for electrical 
control to 30 hp required by the 
hydraulic system. 
@ System—The product gate 
valves are operated by small hy- 
draulic cylinders. The cylinders 
are operated by solenoid valves 
located at the central control pan- 
els. Gate valve sizes handled by 
the system range from 4 to 30-in. 
Operating times for the gate valves 
are as low as one second for 
smaller valves, and four seconds 
for the larger ones. 

The system’s gate valves are 
actuated by independently oper- 
ated control units. Each unit reg- 
ulates seven reactor vessels. To 
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Bet your boots | 


we make’em 


Custom-designed and 


engineered to fit mechanical giants or midgets 


Whether you want a boot two stories high . . . or no 
bigger than your thumb... let C/R Sirvis engineers 
solve the problem for you. They’re specialists . . . backed 
by 78 years’ experience ... with unusual skills and 
ingenuity in the development and manufacture of 
mechanical boots. They’ll design and produce a C/R 
Sirvis boot to your exact requirements in any size, any 
quantity . . . using only the finest materials: mechanical 
leather, selected, tanned and treated by C/R. .. nylon 
... or elastomer-coated fabric. The absolute depend- 
ability of your boot will be proved before production. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1203 Elston Avenue @ Chicago 22, Illinois 


Offices in 55 principal cities. See your telephone book. 
in Canada: Distributed by Chicago Rawhide Mfg. Co. 


of Canada, Ltd., Hamilton, Ontario 
Export Sales: Geon International Corp., Great Neck, New York 


August, 1957 


So, whenever your problem involves the protection of 
eccentric, reciprocating or universal action . . . call on 
C/R. Write us for complete information. 


SIRVIS 


CHICAGO 
RAWHIDE. 


Other C/R Products 
C/R Shaft & End Face Seals « Sirvene (synthetic rubber) 
molded pliable parts « C/R Non-metallic Gears ‘ 
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_ TEMPERATURE RANGE: 


The one shown Is 
MC 1888 VALVE —AR 
CONTROL, THREE PORT 
fulfilling the following circraf? 
specifications: 


FLUID: Air or Nitrogen 
PRESSURE RANGE: 0 to 3000 psi 
65°F to. 
225°F 
FLOW FACTOR: F=-.07 
PORT CONNECTIONS: Per AND 
10050-4 
INTERNAL LEAKAGE; 3 cc/hr. max. 
with 3000 psi of pressure port. 


EXTERNAL LEAKAGE: Zero 


WEIGHT: ‘bs. 
MILITARY SPECIFICATION: Appl- 
cable paregrophs of MIL-P-5518— 
and MIL-P.8564 


Hydraulic and Pneumatic 
Components for the 
Aircraft Industry 

VALVES OF ALL TYPES: Relief 
Solenoid * Manval Control 
Transfer * Shuttle * Brake * Con- 
trol * Fluid * Pressure Reducing 
Restrictor and Special 


_ ALSO: Air Compressors * Fuel Pumps $ 


Dehydrotors 


M.C. MANUFACTURING CO. 
118 INDIANWOOD ROAD 
LAKE ORION, MICHIGAN 


West Coast Office: 716 Wilshire Blvd. 
Santa Monica, Calif 


Representatives: 

D. & O. ENGINEERING CO. 
P.O. Box 3107, Wichita, Kansas 
F. C. MINCH 
1132 Donson Drive, Deyton 10, Ohio 


Circle 69 on Reader Service Card 


Complete, encased hydraulic control unit for operating seven gate valves of one 
butadiene reactor vessel. Eighth panel operates reactor by-pass valve in case of 


emergency. 


simplify operation and keep pip- 
ing and electrical wiring to a 
minimum, common steel mounting 
panels with drilled interconnec- 
tions were designed for each gate 
valve circuit. All valves and filters 
for operating each gate valve are 
mounted on these panels. The pan- 
els for each reactor were then 
grouped and installed in a spe- 
cially made, weather-resistant cab- 
inet, with a separate door for 
each valve circuit. One of the 
cabinets in each unit contains an 
eighth panel with a circuit to op- 
erate a reactor bypass valve, for 
use in an emergency. 

Power unit for the system in- 
cludes two electric motor-driven, 
positive-displacement pumps, with 
a third stand-by steam turbine 
driven pump. Gate-valve cylinders 
are controlled by solenoid-oper- 
ated four-way valves. 

To satisfy instantaneous horse- 
power demands during the sys- 
tem’s 20-minute cycle, and to re- 
duce over-all horsepower require- 
ments, the system includes a total 
of ten 10-gallon hydro-pneumatic 
accumulators. These discharge 
about 20 gallons of oil every three 
minutes, the peak output required 
by the circuits. 


Panel-mounted valve and filter assembly 
controls one of seven cylinder-operated 
gate valves on each butadiene reactor. 


High-pressure oil from the pow- 
er unit enters the panels and flows 
through 40-micron, 2000-psi fil- 
ters to the 4-way valves which 
control the flow of oil to the gate 
valve-actuating cylinders. As these 
double-end-rod cylinders move to 
open or close the gate valves, the 
exhaust oil flows from the tank 
ports of the 4-way valves through 
pressure-compensated, flow-control 
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LEATHER and SYNTHETIC 
PACKINGS for all industry 


Graton & Knight . . . the world’s largest manu- _ packings . . . cups, flanges, U’s, V’s, etc. More, 
facturers of Industrial Leathers, pioneered the G & K offers a complete line of synthetic O-rings. 
manufacture of mechanical leather packings. For your mechanical sealing problems, check 

Today, in addition to complete facilities for these with your G & K representative. 
leather packings, G & K can furnish synthetic * * * * * 


KNIGHT 


KNIGHT 


WORCESTER, MASSACHUSETTS 


August, 1957 Circle 45 on Reader Service Card 


ac 
VY 
| 
a 
4 
| 
: 
| 
Art: 
ib 
ine 
- 
+ 
21 
4 


BRIEFS / 
fJcontinued/ 


valves. By using these valves in 
the exhaust outlet, cylinder speeds 
are the same in both directions. 
One of the major problems was 
‘THAT'S A LL ' the need for lower pressures to 
close, and higher pressures to 
/ open the product gate valves in 
\ order to avoid seat jamming. This 
> problem was overcome by con- 
| necting the “close” cylinder port 
F to a pressure-reducing valve. 
When the valve is closed, a re- 
[ duced force is maintained. 


\ 


Meter-Out Speed Control 


Cay 

v4 Two-inch bore by 4 or 8-in. 

4 stroke cylinders are used to oper- 

ate the small product valves, those 

operating the larger valves are 6- 

in. bore by 32-in. stroke. One 

’ "4 valve in each reactor requires a 


long, slow opening. To accomplish 
this, the designers installed a sec- 
ond flow-control valve with a free- 
return-flow check between the 4- 
way and pressure-reducing valves. 
The opening speed is thus con- 
trolled by metering exhaust oil 
from the cylinder. 

Hydraulic fluid filters were in- 
stalled to assure trouble-free oper- 
ation during the plant’s 24-hour 
per day schedule. Suction and re- 
turn filters were used in the cen- 
tral power unit, and a magnetic 
basket was put in the reservoir. 


positive, automatic PRESSURE CONTROL wane 


signed for each valve control pan- 


yeu san depend on $ 
The entire job required over 


FULFLO piston type, oil-relief hydraulic by-pass valves 500 valves and filters. All wiring, 
are designed and built so you can install ’em, then forget piping, and initial testing was 
‘em! They are quiet, non-chattering because of shear- completed at the Rivett assembly 
closing action. Low price and high quality, make Fulflo Onh the 
Valves a wise choice for O.E.M. use . . . replacement too! id vivi 
Available with “O” Ring or Gasket Seal. eld piping was necessary before 

the installation was ready for op- 


eration. Control wiring and size 


Standard and Flanged models f installati 
Just 6 springs for pressures to 500# of installation were reduced to 
Cast iron or brass bodies approximately 1/10 that required 
Brass, steel or stainless pistons by a similar electrical control sys- 
Pipe sizes to 21/2” tem. Rate of gate valve travel is 
SPECIALS to your requirements easily varied at any point in the 
stroke, and slow starts or stops 
WRITE FOR “Fulflo Valves Mechanical Data Book", can be achieved by external valv- 
ing. In addition, the actual oper- 

ating forces required to open or 

close the main gate valves can be 


THE FULFLO SPECIALTIES CO., INC. varied by adjusting the relief 
415 Fancy Ave., Blanchester, Ohio valve. 
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the EXTRAS 


are standard with 


CYLINDERS 


@ NEW exclusive ingenious cushion de- 
signs . . . Super Cushion Flexible 
Seals for Air... New Self-Aligning 

Master Cushion for Oil. 


@ STRONGER than outmoded tie rod de- 
sign, proven through actual tests. No 
tie rods to stretch. 


@SOLID STEEL HEADS throughout the 
full line. 


@ COMPACT DESIGN eliminates tie rods, 
increasing the strength and reduc- 
in og. mounting space required, pro- 

iding extra room for adjacent equip- 
ment. 


@ HARD CHROME PLATED body bores 
and piston rods ... assure you of 
long trouble-free service. (Standard 
at no extra cost.) 


@ METALLIC ROD SCRAPER, not just a 
wiper, actually removes foreign mat- 
ter from the rod. 


@PILOTED PACKING GLAND with ex- 
tra long bearing. Additional strength 


+ 
and support to the piston rod. i = 
@ OlL pressure to 750 p.s.i. AIR to 200 ae 

p.s.i. : 


DELIVERY 
THE SHELF! 


You save 40 % space when you switch from out- 
moded tie rod cylinders to the T-J Space- 
maker! It’s stronger, too! Fits right into auto- 
mation ob ey in countless plants. Delivers 
top performance and dependability with a big 
plus in advanced features. Wide range of styles, 
capacities . . . reduces man-hours and costs in 
all kinds of push- pull-lift operations, Off-shelf 
delivery in 64,000 combinations! 

NEW LITERATURE—Send today for new 
Catalog SM56 with complete engineering de- 
tails on Spacemaker line. Write The Tomkins- 
Johnson Co., Jackson, Mich. 


CIRCULAR HEADS WITH THE ROOS 


sie 


SQUARE MEADS WITH TE RODS f 


T-J | T-J SAVED 7 


SPACEMAKER provides odd room ter 
edjecen! equ pment witheu! sacrificing 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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W IN PREPARATION: 
e Complete Guide to. . 


2nd EDITION... FLUID POWER DIRECTORY... 


SECTION A 

FLUID POWER COMPONENTS DIREC- 
TORY—Over 140 pneumatic, hydraulic 
and electrical products for fluid power 
systems—from accumulators to wiper 
rings—are listed in this directory. List- 
ings of advertisers appear in bold face 
along with the note “See Catalog Sec- 


tion C, pages to 


SECTION B 


TRADE NAMES—Alphabetical listing of 
product trade names gives manufac- 
turers’ names and addresses. Bold aster- 
isk points out all advertisers in the Di- 
rectory. 


SECTION C 

MANUFACTURERS’ CATALOGS AND 
SALES OUTLETS—Manufacturers’ adver- 
tising iz arranged in alphabetical order. 
An index to these specification ads lists 
manufacturer's name and address of 
main plant; names and location of U.S. 


. } oducts and Canadian representatives. 
“MASTER CATALOG of Fluid Power Products 
gee » SECTION D 
FLUID POWER DESIGN—224 pages of 
engineering reference material is di- 
Nomographs, Design Data, Air and Oil 


Circuits. Product Information, and Ap 
plications and Developments. 


SECTION E 

WHERE TO BUY LOCALLY—The "Yel- 
low Pages" supply information about lo- 
cal fluid component suppliers. Listing is 
alphabetical by state, city and company 
name. Advertisers in this section are in- 


dependent sales companies. 


APPLIED HYDRAULICS 


Fluid Power 
Directory | 
30 


FLUID POWER APPLICATION! 
CATALOG FLUID POWER PRODUCTS 


The only complete Hydraulic and Pneumatic Reference 


YOUR HANDBOOK FOR FLUID POWER —This bienniai volume—the 1958/59 edition—will be available 
October 28th. Since June 1955, the editors of APPLIED HYDRAULICS have been gathering and editing hydrau- 
lic and pneumatic information for this book. You will use the new edition of the FLUID POWER DIRECTORY 
as a time saver for all kinds of information about hydraulics and pneumatics. 

The Components Directory Section lists more than 650 companies who manufacture products in the 
140 indexed classifications from accumulators to wiper rings. 

In this permanently bound volume, more than 150 manufacturers of fluid power components put their 
specification-type advertising in your hands—many will include condensed catalog information. Your 1958/ 
59 Directory warrants being called the “bible” of fluid power application and engineering. 


FOR ENGINEERS WHO USE FLUID POWER —When you're looking for sources of components, or 
trying to locate the manufacturer of a part for which you have the trade name, or want to quickly locate 
the local source, or need spec data immediately, it’s all in this book. And you have a big PLUS section 
which is only available in this volume—224 pages of Fluid Power Design information. It includes JIC 
and ASA Standards, nomographs, charts, product information, over 150 circuits, applications and devel- 


opments, 


UP-TO-DATE INFORMATION —17,500 1958/59 Directories will be put in the hands of men who select 
fluid power components. A recent survey made to users of the first edition published two years ago shows 
that each copy is used by more than 5 men. The book is designed for the hard use it gets. It helps every 
user save time in designing and building fluid powered equipment. Your copy will be your fluid power 


handbook. 


PUBLICATION DATE 
OCTOBER 28, 1957 


FLUID POWER DIRECTORY 
812 Huron Road, Cleveland 15, Ohio 


You can reserve 
a copy now... 


Please reserve copy (ies) of the 1958/59 edition 


Compiled and Published by 


APPLIED HYDRAULICS 


priced at $6.50 a copy. 
[] Check enclosed C Bill me 


The Magazine of Fluid Power 
812 HURON ROAD nest 
CLEVELAND 15, OHIO = : 
ity: . one: tate: 
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DARLING VALVE a 


Darcova Pumcup 


Darcova 45° 
Bevel Type Pumcup 


put Pumcups 


TO HOLD 


PRESSURE LONGER! 


In Darcova Pumcups a sound engineering prin- 
ciple has been combined with precision tolerances 
and extremely durable compositions to provide 
exceptional efficiency and life in hydraulic, air, and 
reciprocating pump cylinders of all kinds. 

Unlike ordinary piston packing, precision Pum- 
cups are engineered to minimize friction load while 
hugging cylinder walls on every pressure stroke. 
Regardless of eventual wear, efficiency stays high! So 
there's far less down-time and need for replacement. 

Pumcups are made in a wide range of sizes, types 
and texture-engineered compositions, including 
100% Nylon, for all kinds of pressure-temperature- 
fluid conditions. Send for Pumcup Bulletin 5503 
and weigh all the facts! 


DARLING VALVE & MANUFACTURING CO, 


Williamsport 15, Pa. 


TRADE MARK 
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Recent 
Publications 


Survey of Research Projects in 
the Field of Aviation Safety, Sixth 
Annual Supplement: prepared by 
Cornell-Guggenheim Safety Cen- 
ter 468 Fourth Ave., New York 
City. The Safety Center is trying 
to help solve “the most important 
problem in aviation”—air traffic 
control. They feel that air traffic 
jams of the not-too-distant future 


High temperature, high strength bolts 
are being produced by Standard Pressed 
Steel Co., Jenkintown, Pa. The new fast- 
eners, which are 50%, stronger than stain- 
| ss and alloy steel bolts at 900 degrees 
F., were developed on the high tempera- 
ture testing facility pictured here. 


will rival the snarl now present on 
our highways. The survey should 
be of interest to anyone in the 
aircraft field. Two of the projects 
listed as currently under study 
are: 1. work on specification MIL- 
F for non-flammable hydraulic 
fluid, and 2. development of crash- 
resistant flammable-fluid systems. 
The survey is not a bibliogra- 
phy of reports, but a listing of 
current and completed research 
projects affecting aviation safety. 
The 125-page survey is available 
from the Safety Center at $2.00 
per copy. 


Aircraft Hydraulics, Volume 
Two-Component Design: Edited 
by H. G. Conway. Published by 
Chapman & Hall Ltd., London. 
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MORE “FIRSTS” 
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ge 
from Fluids —Tefion is Im- 
pervious to all Hydrau- 
lic Fluids (including Fire- — 
Resistant Types) . . 
Hydraulic Cylinders with 
Tefion Piston Cups Slight- 
ly Higher. 
Elimiaates Seal Damage 
from High Temperatures 
—Tefion Sealed Cylin- 
ders Operate At — 100° 
to 500° F. 


Copyright 1957—Flick-Reedy Corporation 


=» 4 New 


Cylinder 
Features Benefit 
You 9 Ways 

..-At No Added Cost 


"©" Ring in Re-Assembly 

Eliminates Extrusion of — ING 

Ring at Extreme Blimin nearing 

Pressures. Ring in Re-Assembly 
Eliminates Extrusica of 
“©” Ring at ANY Pres- 
sure—Teflon Seoling 
Ring is Backed Up by 
Zero Clearance Metal 
Shoulder. 


tion Head and 


Cap — Cylinders Mount 
on Any Side, 

Eliminates Manuc! Sea!- 
ing and Locking After 
Flow Adjustment —Tefion 
Seal is Self Regulating 
and Self locking. 
Eliminates Accessib:lit y 
Problems —Cushion 
Screw Interchangecab!e 
with Bali Check Pesition — 
Adjustable Threugh Smal! 
Wrench Hole Drilled in 


Hydraulic Cylinder 
Tubing End Seai 


PAT APPLIED FOR 


OTHER MILLER QUALITY FEATURES 

@ Case-Hardened Chrome Plated Piston Rod 
@ Rust Resistant Surfaces 

@ Tefion Oil and Dirt Wipers 

@ Interchangeable Square Design 


COUNTERSALANCE CYLINDERS BOOSTE: : 


ntertering Machiner 


Turn Page For Cross Section Of SHEF SEAL 
FLUID POWER L ison 


2008 N. Hawthorne Ave., Melrose Park, Ill. 
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SAVE UP TO 76% OF COST 


Heavy Duty Model LH—Same Size As Ordinary + 
— Gasket Type Square Design Low Pressure Cylinders 


NORMAL NON-SHOCK YOU SAVE THIS % IN 
BORE RATINGS INTERMITTENT PRICE OVER STANDARD 
RATINGS 2000-3000 PS! CYLINDERS 
1%"| 1500 PSI] 2500 PSI 27% 
2 1500 2500 27% 
2% | 1000 1500 28% 
3% | 1500 2500 32% 
4 1000 1500 35% 
5 800 1200 37% 
6 800 1200 43% 
500 800 50% 
10 500 800 71% 
12 500 800 76% 


MORE MILLER “FIRSTS” 


with Extra Heavy Duty 
3000-5000 PSI MODEL H 


HYDRAULIC CYLINDERS 


Same Price 

and Mounting Dimensions 
as Miller 2000-3000 PSI 
Hydraulic Cylinders. 


OTHER MILLER QUALITY FEATURES 


@ All Tefion Sealed Against External Leak- 
age—Tefion Cups Extra 


@ Case-Hardened Chrome Plated Piston Rod 

@ Shear Proof Rod Bushing Seal 

@ Ball Check Interchangeable with Self 
Sealing and Locking Cushion Adjustment 

© Rust Resistant Surfaces 

@ Tefion Oil and Dirt Wipers 


Hydraulic Cylinder 


OUNTERBALANCE CYUNDERS SOOSTERS Tubing End Seal 


— 


Announces 

Per Cylinder Dollar X 

BOTH LINES 

WIN POWER DIV 101 = 

EXTRUSION PROOF 

FLUID PROOF 


SHEF SEAL Obsoletes 
All Other Hydraulic Cylinder 
End Seals . . . at no added cost 


HAS EVERY ADVANTAGE 


. Pressure Energized—Sealing Effectiveness 
Increased with Pressure. 

. Zero Metal-To-Metal Clearance at all 
Pressures Gives You Perfect Seal Backup. 
Sealing Ring Cannot Extrude. 

. Simplified Servicing. No “Blind” Assembly. 
Sealing Ring Cannot Shear. 

- Teflon* Sealing Ring Withstands All Hy- 
draulic Fluids at Temperatures from — 100° 


F. to 500° F. 
. Head and Cap Axial Movement Does Not f 
Destroy Sealing. 
. Allows Air Bleed In Head and Cap for Re- 
mote or Automatic Bleeding. 
. One Sealing Ring Cross Section Dimension 
For All Cylinder Sizes—Supplied On Con- 
venient Spools. 
. Zero Metal Backup Clearance Eliminates 


Dangerous Leaks and Spurts of Fluid Due rh 
To Seal Failure. SHEF SEAL é 


NONE OF THESE 
DISADVANTAGES 


GASKET CONSTRUCTION 


. Unpredictable Results—Leaks and Blows 
Even at Low Pressures. 

. Outlawed by J.1.C. Eight Years Ago. 

. Seal Failure Causes Dangerous Leaks and 
Spurts of Fluid. Creates Unnecessary Fire 
and Safety Hazard. 


"O” RING CONSTRUCTION 


. High Pressures and Shock Loads Expand 
Tubing—Increase Clearance and Cause 
Extrusion. 

. Blind Assembly Can Sheor Sealing Ring— 
Difficult Servicing. 

. Seal Failure Causes Dangerous Leaks and 
Spurts of Fluid. Creates Unnecessary Fire 
and Safety Hazard. 


. Requires Large Inventory of "O” Rings When you buy Miller aalitae You buy extra years 


—For Servicing Variety of Cylinder Bores. 

—For Special Synthetic Rubber Compounds ™ 
To Meet Ever Changing Fluid and Tem- of worry-free Cylinder performance 
perature Needs. 


edu Pont trademark for its tetrafuoroethyiene resin. 
SHEF SEAL—Another Miller 'First” competitive prices 


OTHER MILLER QUALITY FEATURES a} 
PROOF All Tefion Sealed Against External Leak- > U in 
HEAT PROOF age—Tefion Cups Extra : 
@ Case-Hardened Chrome Plated Piston Rod 
© Shear Proof Rod Bushing Seal Turn Page For More About MILLER 
@ Ball Check Interchangeable with Self 
Sealing and Locking Cushion Adjustment 
© Rust Resistant Surfaces 


Hyd tic Cylinde 
Tubing End Seal © Tefton Oil ond Dirt Wipers COUNTERBALANCE CYLINDERS © BOOSTERS 
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All Teflon Sealed 
| -=Pertect Sealing 


bap Hydraulic NONE OF THESE DISADVANTAGES 


Synthetic Rubber — 
! Cylinders As Static and Dynamic Seals 


1. 


3. 


2. 


fh,” 


Unsatisfactory Except When Used With A Limited Range of Hydraulic 
Fluids. 
Even Uncontroliable Changes in Fluid Additives Often Destroy Seal. 


Specific Compounds Needed for Compatibility with Specific Fluids 
Normally Used Today. 


. Normal Temperature Range Limited to 0° F. to 130° F. Slightly Re- 


duced Life When Operated at 130° F. to 150° F. Greatly Reduced 
Life at 150° F. to 250° F. 


. External Leakage Causes Fire and Safety Hazards When Tempera- 


ture or Fluid Destroys Seals. 


. “U" Type Seals Without Mechanical Retainer at Mid-Section Fre- 


quently “Roll” and Lose All Sealing Ability. 


Resin Impregnated Leather— 
As Dynamic Seals Only 


ls Compatible with Many—But Not All—Hydraulic Fluids and Addi- 
tives Including a few Fire-Resistant Types. 

Normal Temperature Range Limited to —60° F. to 130° F. 

Slightly Reduced Life When Operated at 130° F. to 150° F. Sub- 
stantially Reduced Life at 150° F. to 250° F. 


. External Leakage Causes Fire and Safety Hazards When Tempera- 


ture or Fluid Destroys Seals. 
Miller Uses Leather Piston Cup Seals for Internal Sealing . . . Standard 
Price (Teflon Cups Extra). 


Piston Rings— 


Im ‘ As Dynamic Internal Seals 


i 


Copyright 1957—Piick-Reedy Corporetion 
Printed in USA, 


3. 


1. 
2. 


Most Piston Rings Allow Some Leakage. 

Allow “Slip” or “Drift” of Piston Due To Leakage—Unsatisfactory for 
Many Applications. 

Allow Varying Feed Rates Due To Leakage Because Of Viscosity 
Change During Startup—Unsatisfactory for Most Multiple and Auto- 
mated Operations. 


. Allow Some Pressure Loss. 
. Chips and Dirt Enter Space Between Piston and Tube Causing Scoring 


—Especially During Startup. 


edu Pont trademark for Its tetraMuoroethyiene resin All Teflon Sealed—Another Miller ""First’”’ 


COUMNTERBALANCE CYLINDERS © BOOSTERS 


OTHER MILLER QUALITY FEATURES 


@ All Teflon Sealed Against External Leak- 
age—Tefion Cups Extra 

@ Case-Hardened Chrome Plated Piston Rod 

2008 N. Hawthorne Ave., Melrose Park, Ill. © Shear Proof Rod Bushing Seal 

@ Boll Check Interchangeable with Self 
Sealing and Locking Cushion Adjustment 

@ Rust Resistant Surfaces 

@ Tefion Oil and Dirt Wipers 


| When you buy Miller 
competitive prices 
| 
. A VAR AGE 
eflon 
4 
FLUID POWER DIVISION F 
PROOF 
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URE RETURN 
RESERVOIR. 


Designed for highly accurate control 
... fully protected by Purolator Filtration 


On a very successful automatic duplicating 
lathe, this hydraulic control system makes pos- 
sible both quick, simple operation and a high 
degree of sensitivity and accuracy. Reliable and 
uninterrupted operation of a system like this is 
dependent upon freedom from contaminants. 
That’s why the Lodge and Shipley Company, its 
manufacturer, made Purolator Micronic® fil- 
ters an integral part of their hydraulic system. 


PUROLATOR 


PRODUCTS, INC. 
“FIRST IN THE FIELD OF FILTERING” 
way, New Jersey and Toronto, Ontario, Canada 


Purolator engineers recommended a standard 
filter from their stock of over 2000 models. It 
more than met the system’s special requirements. 

The controlled porosity of Purolator’s 
Micronic element evenly filters out contami- 
nant particles as small as .000039 inch. And 
because it’s made of plastic-impregnated cellu- 
lose, the Micronic element is not affected by 
high temperatures, water, or oil. 


Filtering information for product designers is avail- 
able in our 32 page “Filtration Manual for Product 
Designers”. Just enclose 25¢ to cover postage and 
handling. Address Dept. P5 
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CONTINENTAL-EMSCO 
SWIVEL JOINTS LAST LONGER Srrmrrmmeneaey 


198 pages; illustrated; Price 45 
here’s why shillings. 
y/ y This is the second of a series of 
| textbooks published under the au- 
, thority of the Royal Aeronautical 
Society to meet the needs of stu- 
dents and engineers in the aircraft 
hydraulics field. Volume 1, pub- 
lished previously, is concerned 
with general problems of hydrau- 
lic systems. This volume discusses 
design of the various system com- 
ponents. Volume 3, to be pub- 
lished soon, will cover landing 
gear design. 

Chapters of this as well as the 
previous volume are written by 
authorities in the particular field 
involved. Well illustrated, the var- 
ious chapters discuss seals, hy- 
draulic pumps and motors, cylin- 
ders, selector valves, other valve 


UNIQUE DESIGN j | types, piping, hydraulic servos and 
PERMITS EASY MAINTENANCE ars | miscellaneous system components 


such as filters and accumulators. 


WHILE IN OPERATION _ Many tables and charts are in- 


Three basic advantages of the 
Continental-Emsco Ball Bearing 
Swivel Joint are: 
1, FREE TURNING 
2. EFFICIENT PACK-OFF ed into annular grooves 


3. LONG LASTING assures a positive seal. This 


A Continental-Emsco Swivel Joint is Continental-Emsco patented 


practically unexpendable for the meothed minimizes the effect 
reason that, after long service, both on torque. Any packing ma- 
the packing and the ball races are terial such as asbestos, Blue 
easily adjustable and replaceable. African Asbestos, or Teflon 

penetrating teeth extending in front 
This means no discarded joints wal may be used in the US Type | of ‘the blade enable the "Caterpillar 
costly return to the factory for repairs. joint. Tractor Co, Gyro-Dozer to rip and move 


Continental-Emsco “free turning” | hard material in one operation. To 
change the ripping angle of the teeth, 


Ball Bearing Swivel Joints are manu- 

factured every type of esting © the blede can be tipped forward or 

service. from high vacuum to pres type packing are backward and tilted 20 degrees to either 

sures ’ , inders do the tilting. Two levers are 

temperatures to 750°F. Complete HS or HP, depend- cated to the right of the operator which 

information, prices and delivery upon ing on pressure control blade positioning. 


request. involved. 


Air Power 


CONTINENTAL: EMSCO Machine 
elding, trimming, cutting and 


Serving the Oil and Gas Industries forming operations to produce fin- 

.. Worldwide ished wire basket assemblies from 
bulk wire in a continuous opera- 
CONTINENTAL-EMSCO COMPANY tion, have been designed and built 


A Division of The Youngstown Sheet ond Tube Company | into this machine by Expert Auto- 
Gen S000, Annan, $8, mation Machine Co., Detroit, 


athens Continued on page 40 
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GROOVED PACKING 
temperature or cluded. 
Corrosive Service. 
| - 

38 


Alignment of 
piston rod and 
assembly assured 
by close-fitting 
pilot and shoulder. 


large pipe connections. 


Self-adjusting rod pack- 
ing. Axial holes provide 
pressure disposal on 
packing members. Seal 
proportional to cylinder 


~ 


4 


Ample bronze rod guide. | 
Rod bearing provided in THE WAY! ae 
Grea exposed to lubrication. 


Seamless drawn steel tubing, 
precision honed. 


Heavy-duty alloy cast pistons. 


Sealing efficiency improves with increased 
pressure in Rivett 1500 PSI* Cylinders! 


*Higher on application. 


@ External “O” Rings Act As Static Seals To Eliminate Gaskets 
And Assure LEAKPROOF OPERATION! 


@ Automotive Type Piston Rings Reduce Friction, Increase 
Sealing Ability, Permit Sensitive Response To Any Pressure. 


@ Keeper Ring Construction Eliminates Tie Rods. 


@ Self-Adjusting Rod Packing Cuts Friction. 


@ Unfailing Power For Millions Of Cycles. 


1080 SELECTIONS! THE BETTER YOU KNOW HYDRAULICS 

7 mountings; 10 bores; standard and 2:1 over-size THE BETTER VOU LIKE 
rod; single and double end rods; internal or external 
thread; cushioning either or both ends; special covers. 


RIVETT, INCORPORATED Dept.-an.s 
Brighton 35, Boston, Mass. 


Get Catalog No. 106 to aid your circuit design. Complete 
drawings, specifications, cut-away views, tables, diagrams! 


Member National Fluid Power Association 
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On to Chicago... 


The October Issue of APPLIED 
HYDRAULICS will have complete, 
exclusive program coverage . 

with abstracts of papers ... on 
the 13th Annual National Confer- 
ence on Industrial Hydraulics be- 
ing held October 17, 18, Hotel 
Sherman, Chicago. It will also fea- 
ture articles winning the 3 Top 
Prize Awards in the 5th Annual 
Contest sponsored by APPLIED 
HYDRAULICS. Don't miss it. 


OCTOBER ISSUE 


Applied Hydraulics 


Advertisers: 


This special issue 
means heightened 
interest for your 


BRIEF 


Jcontinved/ 


Mich. Wire from stock coils is 
drawn into the machine and ad- 
vanced through various operations 
by an intermittenly operated, air- 
powered feed mechanism. Wires 
are straightened, welded into a 
continuous strip pattern, and then 


BRIEF NOTES 


PRESSURE VESSELS ... 


previous methods. 


NEWS LETTER .. . containing technical articles on new fluid power com- 
ponents, controls and systems will be periodically published by Oil- 
gear, Milwaukee. “Oilgear Fluid Power News” will also contain 
illustrations and features on unique applications plus company and 


personnel news. 


NYLON PIPE JOINTS .. . for use to 3000 psi have been under test to 
replace the copper diamond joint currently fitted in naval hydraulic 
systems using OM. 13 (light mineral oil). Admiralty Engineering 
Laboratory, West Drayton, England tested various forms of steel 
rings enclosing rubber joints before they settled for nylon rings. 


WINNERS .. . of a national sales contest sponsored by Titeflex, Inc. 
Springfield, Mass. Inc. have been announced. Irving S. Rosenberg 
won top honors for his description of Monsanto’s use of Titeflex 
couplings. More than 125 entries were received from Titeflex sales 


BUSINESS BRIEFS 


RECORD SALES . . . of $20,928,660 for a six month period ending Mar. 31, 
1957 were recorded by Aeroquip Corp., Jackson, Mich. This is 35% 
above the comparable period of fiscal 1956. Net earnings for the 
fiscal year should pass the $2,000,000 mark. 


of high strength titanium alloy for aircraft, 
missiles, and industry were unveiled by Titanium Fabricators Inc., 
Burbank, Calif. Using new developments in quenching and heat 
treating, the new “bottle” forming system is much cheaper than 


notched, trimmed and formed into 

finished basket assemblies by an 

air-operated bending device. 

@ Feeding—The feed mechan- 

ism consists of mechanical fingers 

mounted on an air-powered index 
Continued on page 42 


MERGER .. . of Simplex Engineering Co, and Racine Hydraulics & Ma- 

chinery, Inc. was announced shortly before Racine closed its fiscal 
year with record sales of over 5 million dollars. The acquisition 
couples Racine’s medium-pressure lines with the high-pressure equip- 
ment of Simplex. Basic operations will continue unchanged by both 


companies. 


sales message. 
Forms close 
September 5th 

. regular space 
rates apply... 
order your 
advertising space 
today! 


! 
! 
reps in 30 states. 
! 
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INTER-OFFICE 
Engineering Department 


NOTE THIS Jim: 


PATHON MANUFACTURING CO. 
Yor catalog *22-A 35923 Ave 


could designate P. 1.- 101 CINCINNATI /2, QHIO 
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Up to 10,000 psi, 


6,000 psi continuous 


No. 798-AC 
Power Pump with 
%-hp, 115-230- 
volt a-c electric 
motor 


Two SPEEDS 
FOR FAST RAM APPROACH! 


GREENLEE NO. 798 Portable Power Pumps climinate nearly all the time loss ac- 


cumulating while operators of hydraulic devices wait for the ram to contact the work! If you 


specify pumps for hydraulic rams, jacks, presses, or other systems, be sure to learn the details 


of this exclusive advantage and numerous other advance features of Grezniee No. 798 Power 


Pumps capable of developing continuous pressure of 6,000 psi and up to 10,000 psi intermittent 
pressure. Delivery rate at 1,000 psi, 36 cubic inches per minute; at 10,000 psi, 28 cubic inches. 
Available with 115-230-volt a-c or 115-volt ac-de motor; also with gasoline engine. All deliver 


fast dependable hydraulic power with superior efficiency. 


Fast hydraulic return of ram is available in every type Gresntes Power Pump! All pumps 
available for either single-action or two-way-action rams. 


No. 797-E—with choice of 2-hp or 3 


a-c electric motor, delivering 106 or 21 
cv in. of oll per min. Also available with 
gasoline engine. 


No. 798-GM— 
with 1.7-hp gaso- 
tine engine 


No. 798-CO— 
with Va-hp, 115- 
volt ac-de univer- 
sa! electric motor 


WRITE, or simply attach this page 
to your letterhead, for illustrated : ed 
data sheets giving applications, 

features, and specifications of J 


GREENLEE No, 798 Pumps. 


GREENLEE 


GREENLEE TOOL CO., 2448 HERBERT AVE., ROCKFORD, ILLINOIS, U.S.A. 
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slide. The fingers engage the weld- 
ed cross wires from below. 

@ Transfer—An air-powered 
transfer mechanism carries the cut 
pattern length into a forming sta- 
tion where the two hanger sections 
are formed in the flat wire pattern. 
@ Folding—The pattern length 
is advanced to the air-powered 
folding fixture. The double-jointed 
folding arms form the flat wire 
pattern into a finished rectangular 
basket. The two folding arms are 
air-operated, and each arm con- 
sists of a primary and secondary 
actuating lever. With the pattern 
length and tie wires in proper 
location, an air cylinder is actu- 
ated which pivots both primary 
levers. After welding, a curling 
tool is automatically applied to 
complete the bending of the hang- 
er section. vvv 


The heat-treated 4130 steel body for 
an aircraft hydraulic accumlator receives 
precision contour machining on a Mon- 
arch Machine Tool Company 16 inch 
manufacturing lathe equipped with an 
air-gauge tracer automatic cycle unit. 
The automatic cycle unit makes possible 
a total machining time of only 2.2 min- 
utes per piece. 


Power Steering 
Hose Tester 


A machine for simulating actual 
road conditions has been devel- 
oped to test power steering hose. 
The apparatus consists of three 
principle parts; an insulated test 
chamber, a circulating oil system, 
and a refrigeration source. The 
test chamber contains inlet and 
outlet manifolds arranged with 


Continued on page 44 
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Naugatuck PARACRIL 


The oil-resistant nitrile rubber 


“We can’t be sure just what kind of oil or other hydraulic fluid will be in 
contact with our hydraulic hose liners, pressure seals and accumulator bladders, 
so we use the rubber we know will resist ’em all!” That was the reply 
when one manufacturer of rubber products was asked about his choice of 


--the rubber for rubber hydraulic specialties. 


“In addition, Paracrit gives us the low-temperature flexibility and other 
we know will properties needed to meet government specs. The broad range of PaRacrIL types 
enables us to achieve, at low cost, almost any combination of oil resistance and 
resist required physicals. We also use Paracrit for lining our gasoline, fuel oil and liquid 
petroleum gas hose because of its superior resistance to aromatic hydrocarbons.” 


'’ern all!” Whenever softening or swelling of rubber in contact with oil may decrease 
efficiency or shorten service life, designers and users alike will do well to specify 
Paracriv. Extensive literature on Paracrit nitrile rubber is now available. 
Write us the exact nature of your interest in oil- and grease-resistant rubber and 
we'll gladly send you, without cost, the pertinent technical bulletins. 


Division of United States Rubber Company 
Naugatuck, Connecticut 


IN CANADA: NAUGATUCK CHEMICALS DIVISION * Dominion Rubber Company, Limited, Elmira, 
Ontario * Rubber Chemicais «* Synthetic Rubber + Plastics * Agricultural Chemicals « 
Reclaimed Rubber Latices Cable Address: Rubexport, N.Y. 
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multiple connections for simulta- 


ie 3 neously testing a dozen hoses. The 
R HIP circulating oil system has a heated 
oil reservoir, a positive displace- 


ment pump, and a pressure pulsat- 
ing mechanism. 

@ Pressure Pulsation—A so- 
lenoid valve, in the return line 
from the outlet manifold, is con- 
trolled by a rotor and cam op- 
erated contact switch. The pressure 


AIR 


HYDRAULIC 


regulating valve is installed just 
ahead of the inlet manifold and 
maintains the system at either 100 
or 900 psi as the solenoid valve 
alternately cycles open and closed. 
@ 24 hour cycle—The hot cycle 
(when the oil is circulating) lasts 
1914 hours. The test chamber is 
then cooled to room temperature 
for 114 hours. The cover is then 
reinstalled on the test chamber and 


cold air is blown over the tubing 
L I N D ae for the remaining 3 hours, The 
tester was developed by the Chrys- 


Get your cylinders mow, when you need them. No need to ler Corp., Detroit. vvv 
lose production because of poor delivery! Carter will ship 
your cylinder order in 24 hours or less, to satisfy your needs. Self-Locking 
And when you buy Carter cylinders, you buy quality—rugged, 
dependable cylinders. Fasteners Seal 

Leakproof construction... strong key-type locking of body 
between tubing and heads... compact, space-saving design. Hydraulic Fluids 
Everything you need in a cylinder . . . plus special delivery to 
you. Get in touch with us today for what you need tomorrow! 


Self-locking bolts were designed 

; primarily to eliminate lock wash- 
hes, ers and other locking devices. 

compute However, through actual usage, 

PHONE SERVICE | norway it was found that they tended to 

24 HOURS A DAY! with erdoring details "~<, resist liquid leakage. These fas- 
Order day or night. For fast ib. > teners have a nylon pellet em- 


service call CARTER: LANSING, Hydraulic; Clamp Cylinders; H 
HLINOIS, GRaenite 4-3305 or Alc Velves; Builttin Valve bedded in them. The pellet pro- 


CHICAGO, BAyport 1-7186. Types. Complete with parts 
TELETYPE UNSG, HLL 1119X. dato, specifications and = 5 jects slightly beyond the thread, 
today! creating strong metal-to-metal 


contact when installed. The Nylok 


Corp., Elmira Heights, N.Y. de- 
vised a number of tests to deter- 
CONTROLS INCORPORATED mine how the fastener would seal 


2972 Bernice Road « Lansing, Illinois (Chicago Suburb) under specific conditions. 
AIR CYLINDERS «© AIR VALVES «© HYDRAULIC CYLINDERS e@ The Tests—A test fixture was 
ROTARY ACTUATORS © SPECIAL CONTROLS machined from close-grained cast 


Continued on page 46 
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They're rugged workers . . . these rear dump trailers 


DENISON manufactured by Athey Products Corporation. They're built to 
take the toughest punishment of today’s high-speed 


; hauling and earth-dumping jobs. To insure dependability, 
hyd rau | Ic pu m ps they're powered by Denison hydraulic equipment. 


. Capable of carrying loads up to 34 tons, Athey rear dump 
Gg ive t h e powe r p unc h trailers incorporate powerful 3-stage hydraulic hoists which tilt 


the body as much as 60° to dump the contents quickly. 
Athey selected a Denison 2000 psi balanced vane hydraulic 

pump to furnish the power for the hydraulic system. 

As so many manufacturers of construction equipment have 

found, Denison hydraulic pumps provide the ultimate in power 

efficiency .. . require minimum maintenance . . . last longer. 
Look for the Denison name on hydraulic components 

in your construction equipment. It’s your assurance of highest 

quality and dependability. Denison Engineering Division, 

American Brake Shoe Co., 1166 Dublin Rd., Columbus 16, Ohio. 


Rear dump trailer manufactured by Athey Deninon and Denison HydrOILica are registered 


trademarks of 


Products Corp., Chicago, lll., incorporates 3-stage 
hydraulic rams to dump the load . . . with power 
provided by a Denison 2000 psi hydraulic pump. 
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0-M Built-in 
QUALITY. 


Means 
Built-in 
ECONOMY 


Meet JIC Standards 
Fit Where Others Won't 


O-M cylinders were designed with both the 
“Original Equipment Manufacturer” and the 
“User” in mind. 


Space-Saving — O-M is the original compact 
“Fits where others won't” cylinder, allowing 
smaller castings to be used in machines, or 
“More power for same space”—easily oriented 
ports — aids in design problems. 


Best of Materials — Precision honed steel bar- 
rels, bronze bearing surfaces, machined steel 
end covers, highly polished chromed piston 
rods, rod scrapers, proper packings for the 
various operating mediums and pressures — 
just to mention a few. 


long Life — Quality material, accurate ma- 
chining, fine finished, proper bearing mate- 
rials, precision assembly, individual testing 
are assurances of long life. 


Easy Maintenance — The internal key feature 
not only makes it possible to save space and 
to easily orient ports, but also makes it easy 
to disassemble, inspect, clean, repair and re- 
assemble — thus further reducing costly down- 
time. 


Original Cost — Priced right! Compare prices 
and quality to be convinced. 


O-M Air and Hydraulic Tie-rodiess Cylinders are 
leble in a plete range of sizes (1'/," to 8” 
bores) with stendord or heavy duty rods. Completely 
interchangeable parts and mounts. Immediate delivery 
on mony sizes. 


Mail coupon at once for Bul- 
letins 101A (O-M Tie-Rodless 
Air and Hydraulic Cylinders) 
end 105 (O-M Series T-H — 
Heovy duty Hydraulic Cylinders) 
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iron and tapped with a Class 2B 
thread. A tiny bleed hole was 
drilled into the counterbore at the 
entrance to the tapped hole be- 
tween the seating surface and 
where the nylon pellet would be 
when the bolt was seated. This 
was done to eliminate any sealing 
that seating the head would pro- 
duce. The bolt was then screwed 
into the fixture and seated to 50 
ft-lb torque. A pressure of 5000 
psi was applied to the bolt for 48 
hours. No leakage occurred. Since 
the bleed hole in the side of the 
fixture bypassed the bolt head, 
seating the head had no effect on 
controlling leakage. 

To test if the nylon pellet would 
break down with continued expo- 
sure to certain common liquids, 
the fasteners were subjected to 

_ 120-day immersion tests in a vari- 
| ety of media. Some of the fluids 
used in the tests were: hydraulic 
fluid, jet-engine lubricating oil, 


Skydrol, and fluids meeting mili- 
tary specs MIL-O-5606, and MIL- 
F-7083. The tests revealed that the 
metal fasteners were attacked in 
some cases, but the nylon pellet 


was impervious to attack. YY 


Dual Hydraulic Pump 
Lifts 20,000 Pounds 


Use of fluid powered equipment 
on a new series of lift trucks re- 
sulted in greater maneuverability 
and faster lifting speeds. Lift-tilt 


cylinders are fitted with anticavita- 


Continued on page 48 


For testing hydraulic cylinders up to 10,000 psi at the Miller Fluid Power 
Division of Flick-Reedy Corp., the Hydraulic Div. of J. N. Fauver Co., built 
this test stand. Hydraulic pumps supply fast traverse volume to several 
test cylinders and large boosters raise the pressure up to 10,000 psi at the 
end of the stroke. With the timer arrangement several cylinders can be 
cycled continuously. Manometers are provided to check packing leakage. 
Gongeny Air pressure for these tests is controlled by manually operated valves. 
| Quick disconnect couplers and hoses connect cylinders to the stand. A 300 
gallon reservoir is built in the bottom of the test stand. 


ORTMAN-MILLER MACHINE CO. 
1 143rd Street, Hammond, indiana 
Heve representative call 
C) Send Bulletins 101A and 105 


Paciti. 
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LINEAR KEEPS THE POWER 
IN POWER BRAKES 
with Roto-Mold "O” Rings 


Power brake systems, that stop two tons of automobile with pedal 
pressures too light to crack an egg shell, require lasting seals of 
uniform physicals and dimensions—seals that will withstand actuating 
fluid pressures ...mechanical wear... abuse... chemical action of 
brake fluids and destructive action of improper hydraulic mediums. 

LINEAR'S ability to produce precision “O” rings in the most modern 
elastomers has helped solve a wide variety of sealing problems 
involving extreme ranges of temperatures (from —130° to 450° F), 
operating pressures up to 50,000 psi, and the corrosive action of 
silicate or phosphate esters, hydrocarbon or petroleum base fivids, 
or synthetic lubricants. 

The exclusive Roto-Mold process assures top quality production 
..».maximum economy ... fast delivery schedules. 

When it's a sealing problem, call on LINEAR or one of its agents 
for engineering assistance... 
and be sure to specify LINEAR Roto-Mold “‘O”’ Rings. 


“PERFECTION IN RUBBER” 


INEATT 


LINEAR, inc, STATE ROAD & LEVICK ST, PHILA. 35, PA. 
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FLUID METERING PUMPS tion valves that prevent hydraulic 


Positive Displacement Rotor Type. For Industrial Applications, 


Aircraft Anti-lcing and Aircraft Fuel. Towne Mfg. Co., Philadelphia, the 
truck has a low center of gravity, 
high underclearance, vacuum pow- 


ered hydraulic brakes, and power 

| steering. Steering assembly utilizes 

IT’S so SIMPLE! two hydraulic cylinders, one to 
each steer wheel. The hydraulic 


he rotation of th id i 
The rotation of the rotor draws the fluid in through two passages, pumps are located in a protected 


a the cavities formed by the three lobes of the rotor. This position in front of the counter- 
vid is sealed within these smal! cavities until it is forced through weight. A compartment below the 
the two outlet holes by the floating blades. The flow may be operator houses the control valves 
kept uniformly divided through two outlet ports, or may be and linkage. vvv 
combined internally for passage through a single port. 


Air-Oil Cylinder 
Tests Slings 


To detect and eliminate weak- 
ened rope slings before they fail, 
engineers at Calumet & Hecla’s 
Wolverine Tube Div., Detroit, de- 
signed and built a simple, rugged, 
mobile rope tester out of spare 
parts. They use about 5000 rope 
slings to handle unit loads of 
tubes in process. 


@ Construction—An 8-in. ID 
air-hydraulic cylinder with a 15- 
in. stroke provides the force for 
testing the slings. The cylinder is 
bolted to the frame, and a hook is 


Compact + Light Weight mounted on the cylinder piston. 
Send for Weldon Manual and Catalog with detailed The cylinder hook runs in a groove 
specifications and installation drawings, covering the so that it does not twist as the 
full range of Weldon pumps in various capacities. rope is put under tensile load. A 
Specify your requirements. | hook is mounted at the opposite 

| end of the frame. Air at 80 psi is 


supplied to the unit and a pres- 
sure-regulated valve steps it down 
and maintains a pressure of 38-40 
psi to the cylinder. vvv 
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the hydraulic oil 
you are using against 
_ these properties of 


STANOIL Industrial Oil 


oil flow. The pump won't deliver power and there may be excessive wear. Oil too 
heavy means excessive fluid friction, power loss and sluggish operation. STANOIL 
has a high viscosity index, is extremely resistant to viscosity change at high or low 
temperatures, operates just as effectively at start as at full operating temperature. 


j 

ia ent-refining techniques addition of an exceptionally effective =< 

Stabilit Fd ial solvent-refining techniques and the addition of ionally effecti 

7 antioxidant give STANOIL Industrial Oil unusual resistance to chemical change. % 

2 Good P our . Oil has got to flow to the pump. STANOIL's low pour point results from selective 
refining to remove wax. Special additives further lower pour point. STANOIL flows 

3 A bility to freely from a cold start. System never fails because oil doesn't flow. 

release air All mineral oils absorb air. Oil in a hydraulic system is especially susceptible to 

i” absorption of air. Effective release of air depends much on the degree of refining. 4. 
; Superior refining techniques used in manufacture of STANOIL assure ready release 
“) of air. A special antifoam agent further depresses any foam tendencies in STANOIL. 
4 Viscosity ; If oil viscosity varies, there's trouble. Oil too thin means excessive slippage or poor 


Hydraulic system rust can't be tolerated. Rust scratches valve parts, pistons and 
other system parts. Rust particles can hold valves open or close off small openings. 
STANOIL Industrial Oil contains an advanced type of corrosion inhibitor. Inhibitor 
plates out on metal surfaces, effectively protecting all parts of system. 


5 Rust protection 


Get all the facts about STANOIL Industrial Oil from the Standard Oil industrial lu- 
brication specialist nearest you in any of the 15 Midwest and Rocky Mountain states. 
Or write Standard Oil Company, 910 So. Michigan Avenue, Chicago 80, Illinois. 


DARD) STANDARD OIL COMPANY 
\|| 


STAN 


(Indiana) 
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For users of hydraulic power, an effective 

form of Automation is readily available by the 

simple installation of Ellison air operated 

valves and a suitable timing instrument. 

Such an installation costs very little in 

capital outlay but enables several hydraulically 

operated machines to be controlled 

automatically by a single operator. 

The uses for Ellison valves with timers are 

varied and numerous. One important 
advantage 


evices as, for example, automatic 
control of machine guards to comply with 
Factory Act regu 


Send for full details 


LOW PRESSURE 
WS PRESSURE INLET 


NN 


Plain upstroking press working on two 
pressures with gravity return of ram. 


(GEORGE ELLISON 


LIMITED 


PERRY BARR BIRMINGHAM 22B 
SM/GE 2778/2 ENGLAND 


Made by 
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how ASUS solenoid valve compactness 
solves ZILEX control problems 


Is limited space a problem in your design? ASCO 2-Way 
Bulletin 8210A Solenoid Valves can save you critical 
space—just as they have in the compactly designed “Silex 
Coffee Maker.” Here three ASCO valves were crammed 
into an extremely limited area: a drain valve which flows 
hot water into the brew tank; a decanter valve which 
channels brewed coffee to the dispenser and the 8210A 
which releases cold water to flush out coffee grounds. 
The 8210A valve used measured only 3 13/16” in height; 
2%” face to face. 


-= 


Here is what Silex Project Engineer, H. M. Voglesonger, 


had to say about the 8210A: “The compactness of the 
ASCO line of solenoid valves makes them ideal for the 
close quarters required in the internal construction of our 
Silex Coffee Brewers. The 8210A valve and the two spe- 
cially designed valves we have selected have proved ex- 
tremely reliable; after a year of operation under the most 
severe conditions, we were thoroughly satisfied with the 
product quality. ASCO ‘Engineering Service’—the extra 
help provided by the ASCO Engineering Staff — made 


the successful manufacture of the equipment possible. 

Bulletin 8210A valves are available in pipe sizes up 
to 3”; pressures to 350 p.s.i.— in standard, watertight or 
explosion proof enclosures. Fluids handled include air, 
gas, water, light oil and other non-corrosive liquids or 
gases. If you have a flow control problem involving any 
fluid—corrosive or non-corrosive—check on the advan- 
tages of these ASCO qualities: compact design, depend- 
ability in action and cooperative “Engineering Service.” 
Write for complete details. 


Write for Catalog 201 covering complete line of ASCO solenoid valves 


mesa Switch Co. 


Sept. 9-13—-Booth #931 


50-B Hanover Road, Florham Park, New Jersey 


FRontier 7- 4600 


August, 1957 
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Literature 


MANIFOLD CATALOG ... con- 
taining 20 pages of complete dimen- 
sional drawings is available from 
Birmingham Hydraulic Products, 
Detroit. There is also a how-to- 
order section, and an explanation 
of valve subplate code numbers. A 
cross-reference sheet for valve sub- 
plates, and a complete price list and 
discount sheet are featured in the 
catalog. 
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COUNTERBALANCE VALVES 
+ « « manufactured by Fluid Con- 
trols, Inc., Mentor, Ohio, are dis- 
cussed on Sheet No. 2.50. JIC sketch 
shows common use of counterbal- 
ance valve, and its operation is 
shown in a schematic diagram. 
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FILTERS . . . for aircraft and mis- 
siles are illustrated and discussed in 
catalog 54-100 from Cuno En- 
gineering Corp. Meriden, Conn. 
Described are: micro-mechanical 
filters, housings, cartridges and 
micro-magnetic filters. The features 
of Poro-Klean sintered material are 
also described, including heat re- 
sistance, tensile strength and corro- 
sion resistance. 
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COUPLINGS . . . and hose acces- 
sories are the subject of Catalog 
100, Eastman Mfg. Co. Manito- 
woc, Wis. The catalog is divided 
into four sections: one, two and 
three wire-braid hose and assem- 
blies, fabric-braid hose, and spiral- 
wire hose. Clamp couplings are de- 
scribed and illustrated in Eastman 
bulletin 40. Bulletin 105 A covers 
two-piece reusable couplings and 
bulletin 500 illustrates adapter 


For your free copy of publicetions 
reviewed, fillin the reader service card 


unions, adapters, and tube fittings. 
The catalog and bulletins are loose- 
leaf style, and can be bound to- 
gether. In addition to the com- 
pany’s products, many helpful hints 
such as how to properly install 
hose-are included. 
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AUTOMATIC RING PACKING 
« developed by Johns-Manville, 
New York, N. Y., for hydraulic 
and pneumatic applications, is dis- 
cussed in Bulletin PK-58A. Design 
and features of this type of packing 
are illustrated and described and a 
chart gives recommended design 
standards. 
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HYDRAULIC RELAY ... for web 
guiding, registering flow, pressure, 
and control of manufacturing op- 
erations is covered by bulletin 1-001 
from North American Mfg. Co., 
Cleveland. The bulletin features ac- 
tual performance curves, component 
part and cut-through photos and 
dimensional drawings. 
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VALVES & CYLINDERS ... are 
described and illustrated in Bulletin 
SW-3 from Galland-Henning, Mil- 
waukee. Cutaway drawings, photos, 
and dimensional drawings are in- 
cluded, with convenient mounting 
charts. Master, single, and double- 
solenoid valves; and hand and foot- 
operated valves are individually 
featured. 


Circle 146 on Reader Service Card 


TRANSDUCERS .. . for measure- 
ment of forces and pressures in 
fluid power applications, are manu- 


factured by Kistler Instrument Co., 
North Tonawanda, N. Y. Available 
bulletins give details and engineer- 
ing information on models covering 
pressure ranges of zero to 30,000 
psi, and withstanding intermittent 
temperatures above 3000 F. Units 
feature small size, fast response and 
high sensitivity. 
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LIMIT SWITCHES .. . for every 
fluid power control requirement are 
produced by Micro Switch, Div. of 
Minneapolis-Honeywell Regulator 
Co., Freeport, Ill. Bulletin shows 
units for various applications, in- 
cluding basic switches for control- 
ling and sensing motion and inter- 
locking circuits; rotary selectors for 
maintained or momentary detents; 
pushbuttons; toggles; and door in- 
terlocks. 
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FLOW METERS ... are the sub- 
ject of Bulletin 110, Brooks Rota- 
meter Co., Lansdale, Pa. A novel 
method is employed to select the 
right meter for a specific applica- 
tion. A rotating disc indicates the 
pressure and temperature limita- 
tions and flow capacity ranges. A 
brief description of each meter is 
given, with references to further de- 
tailed literature. 
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PUMP GENERATORS ... . are 
described with cutaway and dimen- 
sional drawings in Bulletin 100-P1, 
Commercial Shearing & Stamping 
Co., Youngstown. Also included are 
motor converters, valve controls, and 
cylinder converters. 


Circle 150 on Reader Service Card 
Continued on page 54 


APPLIED HYDRAULICS 


WHICH 
BEST FOR YOU 


FOR HYDRAULIC OR AIR 


“H" Coupling for high strength, higher 
efficiency, high-resistance to heavy line surge. 
Sizes: 44" thru 12”. Bulletin No. 240 


Exclusive U-packer gives a 
positive seal without com- 
pression set because of rub- 
ber distortion. Line pressure 
inside the U-packer keeps 
it open and forced against 
its metal backing—the 
higher the pressure, the 
tighter the seal, 


FOR AIR AND FLUIDS UP TO 150 p.s.i. 


Hi-Flow is recommended to connect small air 
tools to plant air system, and for low pressure 
fluid transfer in small lines. 

Sizes: 14” thru %4”. Bulletin No. 230 


Bonded valve washer 
(pat. pending on valve construction) 


Exclusive U-packer 


SNAP-TITE “HK” COUPLING . 


FOR FUMING ACIDS, ALKALIES, SOLVENTS, AND 
HIGH PRESSURE STEAM... “HK” is the only 
coupling now on the market for fluid temper- 
atures from —100° F to +500° F .. . and for 


Tefion Valve Seal 
Teflon Nipple Seal 
Teflon Valve Seal 


live steam up to 460° F. Its seals are made 
of Teflon for which there is no known solvent. 
Sizes: 44” thru 3”. Bulletin No. 270 


SNAP-TITE NO-SPILL COUPLING . 


FOR AIRCRAFT, MISSILE HYDRAULIC, FUEL SYSTEMS 
which cannot stand air in the lines, and for 
transmitting fluids which must not spill, the 
Snap-Tite no-spill coupling is recommended. 
Bulletin No. 280 


L. Flush vaives prevent spill- 
age, air inclusion. Snap-Tite 
will engineer special vari- 
ations to yourrequirements, 


SNAP-TITE “‘E’’ COUPLING.... 


FOR VACUUM SYSTEMS IN THE MICRON RANGE 


“E” Coupling performs in the micron range 
in the smaller sizes both connected and dis- 
connected. Recommended, too, for gravity 
flow ... U.L. approved for LP Gas. 
Sizes: 4%” thru 12”. Bulletin No. 250 


Nipple seal 
pple seals <" coupler 
depressing the | he 
packer and slig = 

pressing the bod 
packer. This new ode 
ives positive seal under 
high - -pressure, low-pres- 
sure, and vacuum. 


SNAP-TITE COUPLINGS 
CAN HANDLE ALMOST 
ANYTHING THAT FLOWS 


Snap-Tite Couplings are available plain, (without valves), and 
with either single or double shut-off. Couplings normally fur- 
nished in alloy steel, but all (except hi-flow) are also available 
in brass, aluminum, or stainless steel with a variety of finishes. 


SNAP-TITE, INC., UNION CITY 1, PA. 
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ICK-CONNECT COUPLING 

SNAP-TITE “H” COUPLING ...... FOR HIGH PRESSURE APPLICATIONS i ce 

' 

SNAP-TITE HI-FLOW COUPLING ... FOR LOW PRESSURE APPLICATIONS — oe 

| FOR HARD TO HANDLE FLUIDS. | 

| 

FOR MINIMUM AIR INCLUSION 

__,. FOR VACUUM and VERY LOW PRESSURE 

i 


Gear Type 
lic Pumps 


ADEL Refinements assure Plus 
Performance for Your Equipment 


Designers and Engineers 

have set these standards for 

Industrial Hydraulic Equipment 
Rugged simplicity ° life * Simplification 
of piping * costs * Greater 


accessibility for maintenance * Completeness 
of line * Over-all economy 


ADEL brings them all to you! 
ical hydraulic power 

for Pushing, Pulling, Lifting, 

Pressing, Clamping and Controlling. 


Illustrated are but a few of a wide variety 
of ADEL industrial hydraulic control 
equipment that offer definite benefits to 
both the user and builder of machine tools 
and many other kinds of equipment. 
ADEL products incorporate proven 
design and precision construction features 
that assure dependable operating 
efficiency over the years. A complece 
line for every application. 
You can simplify your Hydraulic Power 
Motion Problems by specifying ADEL. 


ok 


For complete engineering 
specifications and counsel, 
Address : 

ADEL PRECISION PRODUCTS, 
10771 Van Owen Street, 
Burbank, California 


Dayton 10, Ohio 
A DIVISION OF GEERAL METALS CORPORATION Cleweland 15, 
BURBANK, CALIFORNIA HUNTINGTON, WEST VIRGINIA Portiend 14. 
Manufacturers of | MARINE & INDUSTRIAL PENNSYLVANIA - 
MYDRAULIC CONTROL EQUIPMENT Frank T. Donnelly 
Pittsburgh 38, 

DISTRIBUTORS: INDIANA ISLAND - 

ARIZONA - The Neff Co. incoin Company 
Alr-Oraulics Company Fort Wayne Indiana Pawtucket, Island 
Phoenix, Arizona MICHIGAN - TEXAS - 

CALIFORNIA industrial Alr & Hydraulic Alr-Oraulic Equipment Company 
Maske! & Supply Co. juipment Houston, Texas 
Glendale 4. California Detroit 15, Michigan TAM: 

Haske! Engineering & Supply Co. MISSOURI - Robert & Sons 
San Francisco 3, California Company Sait Lake 10, Uter 
CONNECTICUT - WASHINGTON - 
awh sees, 
we Hydraulic Engineering Haskel Engineering & Supply Co, 
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Useful Literature / 


SOLENOID VALVES .. . are the 
subject of Catalog D2, Skinner 
Electric Valve Div., Skinner Chuck 
Co., New Britain, Conn. Stock 
numbers and coil types are ex- 
plained; 2, 3, and 4-way valves 
with pressures to 1000 psi are pic- 
tured and described. Included are 
ordering tables and dimensional 
drawings. 
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HEAVY-DUTY CYLINDERS... 
and hydraulic control valves are 
covered by sections 6 and 7 of 
catalog 200 issued by Logansport 
Machine Co., Logansport, Ind. Sec- 
tion 6 lists cylinders in bore sizes 
from 144 to 8-in. and pressures to 
2000 psi. There are dimensional 
drawings, charts, tables, and illus- 
trations showing the 15 mounting 
styles, stroke, and cylinder sizes. Sec- 
tion 7 lists over 40 control valves, 
including 2 and 3-position single 
and double-solenoid models. 
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TITANIUM PIPE BULLETIN... 
contains data on sizes and tolerances, 
physical properties, fabrication, and 
corrosion properties tables. This 
seamless tubing is for use in severe 
corrosive environments. Bulletin 
TDC-185 is published by Tubular 
Products Div., Babcock & Wilcox 
Co., Beaver Falls, Pa. 
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DIAPHRAGM VALVES .. . of 
several types are illustrated in bul- 
letin V-8, Seely Instrument Co., 
Niagara Falls. Included are cutaway 
drawings of direct-acting, reverse- 
acting, and three-way valves. Di- 


mensions and pressure data are in- 
cluded. 
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FLEXIBLE TUBING .. . which is 
corrosion resistant; unaffected by 
oils, hydraulic fluids, acids and 
solvents, is listed in a brochure 
from Polymer Corp. of Pa., Read- 
ing, Pa. Size tables, photos, and 
uses of Nylaflow tubing are cov- 
ered. Tools for cutting, bending and 
shaping the tubing, and local sales 
representatives are also included. 
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HYDRAULIC 


\\\\er 


GEORGE ANGUS & C9 


NEWCASTLE UPON TYNE, 6, 


August, 1957 Circle 9 on Reader Service Card 


4 
| 
or’ 
65 
te feat 


SLIPPAGE 
TOO HOT! 
~ 


| 
e 
L 
TOO COLD! SLUGGISH and WASTED WATER 


oi temperature GONSTANT 
for EFFICIENT OPERATION 


Bring your existing equipment up to the hydraulic fluid 
cooling standards recommended by J.I.C.* with a Sterlco 
Automatic Temperature Control Unit installed in your heat 


exchange system. Easy to install . . 


element at the cooling valve. 


Remember, oil too hot means slippage .. . 


sluggish operation with wasted cooling water. 


COMPLETELY 


installation. 


MOUNTS ANY POSITION — 
vertically 
(right side upor upside down) 
—-horizontally or at an angle. 


Works as 


well 


AUTOMATIC — 
Once installed and set at pro- 
per temperature no further 
adjustment necessary. 


SELF-CONTAINED 
of thermostat bulb, capillary 
tube and valve. 


EXTREMELY COMPACT — Does f 
not require great space for 


Consists 


. eliminates the human 


too cold means 


INEXPENSIVE, TO00! You will be amazed at the low cost 


of the Sterleo Series 150E Temperature Control. In actual opera- 
tion an installation of several units has paid for itself in less 
than 3 months in savings of water alone. 


SEND FOR COMPLETE DETAILS NOW 


* J.LC. 


H5.10 states: 


(Joint Industry Conference) paragraph 
“When heat exchangers are used, 


they shall be equipped with suitable automatic 


thermal controls.” 


INDUSTRIAL CONTROL DIVISION 


STERLING, INC. 


3742 N. Holton Street © Milwaukee 12, Wis. 
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SEAL CATALOG .. . covering 
the complete line of Bellofram seals 
has been released by Bellofram 
Corp., Burlington, Mass. Catalog BF 
200 gives a short history and basic 
description of the seal plus ad- 
vantages, operations and applica- 
tions. The fully illustrated catalog 
is divided into separate sections for 
each type seal, and includes size 
tables and installation information. 
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ELECTRIC THERMOSTATS... 
are described in 4 page bulletin RT- 
810, issued by Robertshaw-Fulton 
Controls Co., Greensburg, Pa. B10 
and B20 thermostats are designed 
for use in a variety of commercial 
and industrial equipment. They are 
available in temperature ranges to 
550 F, and are rated at 20 amp, 
115 vac, and 15 amp, 230 vac. The 
bulletin contains general and cut- 
away views, tables of dimensions 
and other data. 
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AUTOMATIC FILTERS .. . for 
use with lubricating oils and cool- 
ants are shown in a bulletin from 
Bowser Inc., Fort Wayne, Ind. The 
filters feature automatic cleaning 
and large sump capacity, and the 
bulletin reviews degrees of filtra- 
tion available, sizes, and perform- 
ance data. Photos and dimensional 
drawings are included. 
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COUPLINGS .. . are described in 
two bulletins available from Zalo 
Mfg. Co. Cleveland. The silver 
sleeve series 250, and black sleeve 
series 251 are shown in bulletin 
250-1. These pneumatic couplers 
feature quick connect and discon- 
nect, 360 degree swivel, and self 
sealing. Air blow guns are also 
covered. The second bulletin in- 
cludes dimensional drawings, photos 
and size tables of the PT series 
couplings. 
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Factory Mutual Laboratories, Norwood, Mass. 


Factory Mutual Laboratories test 
SHELL IRUS FLUID 902 


the low-cost, fire-resistant hydraulic fluid 


Factory Mutual Laboratories, the well-known indus- 
trial testing authority, recently evaluated Shell [rus* 


In plant after plant, users 


Fhuid 902. find that Shell Irus Fluid 

The tests performed included: 902 is comparable in fire 
1. Flash Point resistance to much higher- 
2. Autoignition priced hydraulic fluids. 


3. Flame Propagation 


The Shell Industrial Engineer can give you more 
information about these tests. 


*Trademark 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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Products 


GEARMOTOR .. . is simple and 


Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issve. 


versatile 


Features: Designed to minimize 
machine down-time, only four bolts 
are loosened to free this motor from 
the end shelf and uncouple the flex- 
ible coupling. The motor may then 
be removed and replaced with an- 
other in a matter of minutes. Mount- 
ing slots in the end shelf are stand- 
ardized to conform with standard 
NEMA dimensions. Capacities range 
from 1 to 75 hp. Each has an output 
speed range of from 350 to 7% 
rpm. Double and triple reduction 


PRESSURE SWITCH .. . for explosive atmospheres 


AIR-HYDRAULIC POWER UNIT . 


Designation: Model 932 


Features: Differential pressure for 
operation may be provided by two 
variable pressures or a variable and 
a reference pressure. Available in 
four classes of proof pressures from 
500 to 12,000 psi, the switch will 
open or close a circuit on increasing 
or decreasing pressure difference 
from 15 to 10,000 psi at any point 
within the adjustable range of the 
model selected. 


units are available in foot and 
flange mountings, vertical or hor- 
izontal. Speed reducer ratios to 
1478:1 can be changed with stand- 
ardized drive components. Standard 
gearhead components allow min- 
imum spare part inventory. A flex- 
ible coupling absorbs any misalign- 
ment. 


Howell Electric Motors Co. 
Howell, Mich. 
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Design: Two parallel bourdon-tube 
sensing elements provide extreme 
repetitive accuracy. Operation may 
be in any position, simplifying in- 
stallation and facilitating portable 
installations. No balancing or level- 
ling is necessary. The entire mech- 
anism is housed in an explosion 
proof enclosure. 


Barksdale Valves 
Los Angeles, Calif. 
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. . has accurately adjustable pressure 


Features: Designed for varied util- 
ization, simplicity of operation, and 
ease of maintenance, this unit fea- 
tures a demand system with con- 
stant pressures to 3000 psi. The 
aluminum cabinet is mounted on 
four casters and has hinged access 
doors for ease of maintenance. Sys- 
rem pressure is accurately adjustable 
co 25 psi. The system is powered by 
a piston-type air-hydraulic booster 
pump with an automatically-oper- 
ated air selector valve. St 

equipment includes dial pressure 


gage, hydraulic hoses, pressure con- 

trol valve, two accumulators, ex- 

haust mufflers, air cleaner lubrica- 

tor, filer vented cap and a reser- 

voir. 

Specifications: Dimensions 20 x 

12 x 14-in. high; weight 75 lbs; 

1/4-in. pressure and return hoses; 

3/8-in. air supply hose; one gallon 

reservoir. 

Hi-Shear Rivet Tool Co. 
Torrance, Calif. 
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When You Need A Filter— 
Get The Advantages Of 
Marvel SYNCLINAL Design 


It’s BALANCED 
For Top Performance! 


LOOK FOR THESE IMPORTANT FEATURES 


ENTIRE FILTERING SUFFICIENT 
AREA IS ACTIVE STORAGE CAPACITY 


EASY TO 
CLEAN 


STEADY EVEN 


FLOW 


™ 


LESS PRESSURE 


LESS 
MAINTENANCE BUILD-UP 


LONGER PERIOD 
OF OPERATION 


NO 
REPLACEMENT COSTS = 


For All Hydraulic and Othe Low Pressure Liquid Systems toctewer! 

In the selection of a filter to obtain maximum effi- which brings about the desired effect of a gentle, 

ciency and quality, the most important point to con- evenly distributed accumulation of filtered out par- 

sider is a specific type filter that will offer greatest ticles against the entire filtering surface with less re- 

ACTIVE filtering area with ample storage capacity striction of flow. Result—longer periods of produc- 

for filtered out particles, rather than total filtering tive operation at minimum maintenance down-time. en 
area alone. Over 750 Original Equipment Manufac- If this imporant balance is lacking due to efforts to aes 
turers install Marvel Synclinal Filters as Standard Equip- cram too much filtering mesh for the sake of total Mil vine 
ment because they are designed to give this all-im- rather than active area, filters soon become clogged 

portant balance for greatest efficiency in filtration of causing pressure build-up, turbulent flow and in gen- 

liquids in all hydraulic and other low pressure cir- eral decreases the efficency of operating equipment. 

culating systems. Flow of liquids is maintained at a Depend on Marvel Synclinal Filters For All Your Fil- 


tration Requirements. They meet U1.C. Standards. 


EASY MAINTENANCE A SIZE FOR EVERY NEED 
Both sump and line types may be easily disassembled, Available for sump or line installation in capacities 
cleaned and reassembled by any workman, on the spot, from 5 to 100 G.P.M. Greater capacities may be at- 
in a matter of minutes. Line type operates in any posi- tained by multiple installation (as described in cata- 
tion and may be serviced without disturbing pipe con- log). Choice of monel mesh sizes range from coarse 30 


. to fi 
nections fine 200.) TERS FOR FIRE-RESISTANT 


WATER FILTERS HYDRAULIC FLUIDS 
Both sump and line type filters have been adapted for Marvels most recent development is a filter for the ef- 
use in al] water filtering applications. No changes have ficient filtration of all types of fire-resistant hydraulic 
been made in the basic, balanced synclical design. fluids. 


constant, steady rate of speed produced by the pump 


IMMEDIATE DELIVERY! 
As in the past, Marvel continues to offer IMMEDIATE DELIVERY. 


MARVEL ENGINEERING COMPANY 


7227 N. Hamlin Ave., Chicago 45, lil. PHONE: Juniper 8-6023 : 

Without obligation, please send me complete data on Marvel Filters, as indicated: 

Catalog #108—For Hydraulic Oils, Coolants, Lubricants. 

(0 Catalog #200—For Fire-resistant Hydraulic Fluids (Aqueous Base) ae 

Catalogs \ Catalog 3400—For Fire-resistant Hydraulic Fluids (Synthetic) 

containing Catalog #30I—For Water 

plet ta 

request. Comp 

Write or | 
Mail Coupon. | 
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You machine better and faster with 


SHENANGO CAST BAR STOCK 


Because Shenango tubular stock is centrifugally cast, impurities 
and pockets are forced out of the metal in the molten stage. 
Moreover the grain is finer, pressure-dense and more uniform. 
This results in smoother machining, better control, and less 
waste of time and metal. 

Made of high-strength Meehanite metal or long-lasting 
bronze, Shenango tubular stock comes in a complete range of 
I.D. and O.D. sizes. Its lengths go up to 20 feet, depending on 
diameter, which keeps cut-off waste to a minimum. 

While the demand for Shenango bar stock is largely tubular 

. . Solid round, square, hexagonal, rectangular and other 
special shapes are readily available. 

It will pay you to specify Shenango bar stock for longer 
wear, greater strength, fewer rejects . . . and lower over-all 
cost. For full information, write to: The Centrifugally Cast Prod- 
ucts Division of The Shenango Furnace Company, Dover, Ohio. 


CENTRIFUGAL 
CASTINGS 


ALUMINUM AND MANGANESE BRONZES 


MONEL METAL + WNI-RESIST + MEEHANITE” METAL + ALLOY IRONS 
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CUPS & PACKINGS 
..+ have greater heel density 


Features: Made of Sirvis or Sirvis- 
Conpor (elastomer impregnated ) 
mechanical leather, the cups are pre- 
formed on special dies to produce 
a sharp, rather than round heel. Ad- 
vantages of the molded design are 
greater density at the heel of the 


cup, and pre-forming to the shape 
which round-heel cups are forced 
to assume under pressure. 


Tests: A C/R cup of conventional 
design, and a C/R cup of the sharp- 
heel molded design were run in a 
hydraulic cylinder for 3000 cycles 
at 6000 psi. Results showed marked 
wear and distortion at the heel of 
the conventional cup, little if any 
appreciable wear on the molded de- 
sign. Photo shows the sharp heel 
cup after this test. 


Chicago Rawhide Mfg. Co. 
Chicago, Ill. 
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SMALL SHUT-OFF VALVE 
has no moving seals 
Designation: MV-126B 


Features: Completely free of mov- 
ing seals, the miniature solenoid 
shut-off valve weighs only 61 oz. 


Pressure drop is 4 psi at 2.1 gpm 
flow. It is operated by a 24 vde 1 
amp power supply at pressures from 
0 to 500 psi and temperatures from 
—65 F to 350 F. Now used in fuel 
starter systems, it is also applicable 
to hydraulic, dessicator, and steam 
systems with flange, plug-in, and 
line mounted versions. 


Marotta Valve Corp. 
Boonton, N. J. 
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COMPRESSED AIR 


from a portable or built-in unit 


No more oil-spoiled work! Here is a com- 
pressor which doesn’t require lubrication 
of any kind—eliminates an oil separator, 
ends expensive lubrication maintenance! 
Whether your need is for a portable or 
built-in source of compressed air, the 
compact, lightweight B&G Oil-less 
Compressor assures cleaner, cooler, drier 
air and smoother operation. 


‘O) Specially designed motors. Built by 
B&G —noted for dependability. Ball bear- 
ings are permanently grease packed. 


@ Graphite piston rings and skirts. Made of 
a special composition which does not 
need lubrication. Operate for years with- 
out destroying the mirror-finish of the 
cylinder walls. Piston ring joints are self- 
sealing—teduce blow-by to a minimum. 


6) Dry valve construction. Inlet and exhaust 
valves are positive-sealing without pres- 
ence of oil. Precision lapped per ae 
ing —no rubbing parts. 


@ Safety valve. (Not visible.) Provides con- 
stant bleed-offat maximum pressure. Also 
acts as automatic moisture drain. 


6 Bi-metal cylinder head. Deep-finned 
aluminum head transfers heat faster. It 
is cast around the cast iron cylinder, 
making a leak-proof shrink-fit...no gas- 
ket needed. 


© Blast cooled. The fan blasts great vol- 
umes of air over the pulsation chamber, ‘) Combined aftercooler, pulsation cham- , 
connecting rods, bearings, cylinders and ber, moisture separator. Cooler, drier air 
motor. Low temperature operation assures is delivered at smooth, uniform pressure 
higher efficiency, longer life. because of this integrated design. 


For complete information on B&G Oil-less Compressors and Vacuum Pumps, send for Catalog GO-1156 


re. 


Cart mounted B&G “Duplex Unit" mounted New type air stapler with air 8&G Compressor 
B&G Air Compressor on horizontal tank supplied by B&G Compressor built into dry cleaning machine 


AIR COMPRESSORS 


BELL & GOSSETT 


COMPANY 
Dept. EX-66, Morton Grove, Iilinois 


MAKERS OF HEATING AND 
COOLING SPECIALTIES, 
PUMPS, HEAT EXCHANGERS 
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4EMICAL PROCESS 


INSPECTION 


WATER CONDITIONING LABORATORY TESTING 


HYDRAULIC PRESSES 


industry buys more 


gauges than any other make 


HERE'S WHY 
e Practically all industrial gauge requirements can be met by USG. 


For high sustained accuracy .. . for long, trouble-free service under 
severe temperature and atmospheres... there’s the Supergauge 
and Solfrunt Series. 


For less exacting applications there are thousands of gauges .. . 
cast case and drawn steel case units...each with components 
specially qualified for its particular function. 


Every gauge is backed with more than 50 years experience in gauge 
construction . .. with research that puts every type of gauge through 
simulated service conditions for months before it is marketed .. . 
with quality control that enables USG to guarantee performance 
in service. 
Buy USG gauges... pressure and temperature pilots, recorders 
and controllers... transmitters and thermometers...and be 
assured of guaranteed satisfaction in quality, performance and 
dependability. 
Consult the “Yellow Pages” of your phone book for the name of 
your USG distributor. Call him or write the factory for catalogs. 
Supergouge ond Solfrunt Reg. T.M. 
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BRASS HOSE FITTINGS 
- + + made in any shape 


Features: Fluid passages are ma- 
chined to maximum size, for a 
greater flow of air or water. Elbows 
and shapes are formed by silver 


soldering bar stock components. 
This method permits the fabrica- 
tion of various combinations of 
hose stem outlets to pipe sizes. Also, 
off-standard shapes, sizes and 
lengths of elbows can be made. 


Service Mfg. & Supply Co. 
Detroit, Mich. 


Circle 205 on Reader Service Card 


CYLINDERS 


. « « for 2000 to 3000 psi 
service 


Designation: Series H 

Features: Cylinders are available 
with single or double action. Single 
acting have spring of non-spring 
returns, depending on application. 
Cushions can be at both ends or at 
either end of the cylinders. Mount- 


ing dimensions are the same for 
cushioned or non-cushioned types. 
Piston rod end styles are inter- 
changeable with those of any other 
leading manufacturer. End caps and 
mountings are of bar stock steel, 
and cylinder barrels are of cold roll- 
ed steel tubing, honed to 10 micro- 
inch finish. Bronze piston rod bear- 
ing and a one-piece alloy-iron pis- 
ton with step-cut piston rings are 
standard. Large cylinder ports can 
be rotated to any of four positions, 
90 degrees from each other. Cyl- 
inders conform to all JIC standards. 


Milwaukee Cylinder Co. 
Cudahy, Wis. 
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UN TATES GAUGE 
Division of American Machine and Metals, inc. 
Sellersville, Pa. 


Home of the SUPERGAUGE 


MORE THAN 50,000 TYPES OF GAUGES «+ SUPERGAUGES + SOLIDFRONTGAUGES + RECEIVERGAUGES + TEST 
GAUGES + RECORDERS + CONTROLLERS + TRANSMITTERS «+ PSYCHROMETERS + AVIATION INSTRUMENTS 


62 Circle 112 on Reader Service Card 


1000 40007) | 
WELDING 
= 
PUMPS 


Integral Flow Control Now Available 


In Larger Volume Vickers Vane Pumps 


For power steering of vehicles with 


-Assures Optimum Steering 
... Simplifies and Reduces 
Cost of Installation 


Flow control in hydraulic power 
steering circuits is necessary because 
power steering pumps vary in volume 
delivery according to engine speed. 
To assure adequate steering power 
while maneuvering in tight places, 
the pump must be chosen to provide 
ample volume at engine idle speed. 
The much greater flow at high speed, 
if not controlled, results in unsatis- 
factory and sometimes unstable 
steering performance. Further dis- 
advantage is undue heating of the 
hydraulic fluid. 


FIG. 1—Vickers Series V200 Vane Pump 
with integral flow control and relief 
valve. Available in 3 sizes with nominal 
rated capacities of 5, 8 and 11 gpm.* 
Controlled flow rates of all sizes are 2, 
4, 6 and 7 gpm at relief valve set- 
ting of 750 or 1000 psi. 

*Rating at 1200 rpm. 


An integral flow control valve for 
limiting flow to the steering device 
has always been a feature of the 
small Vickers Vane Type Pumps used 
in passenger car steering. Excess 
fluid resulting from higher engine 
speeds is returned to the reservoir 
with minimum pressure loss and very 
little heating. Previously, the larger 
umps used for steering heavy ve- 
hicles did not have an integral flow 
control valve. It was installed as a 
separate unit. 

Now Vickers offers larger pumps— 
the V200 Series—with integral flow 
control (See Fig. 1), which simpli- 
fies and substantially reduces the cost 
of installation. Smaller hydraulic 
lines to the steering booster are made 
possible by limiting flow in this part 
of the circuit. 

For applications requiring two 
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very heavy front axle loading 


FIG. 2—Vickers Double Pump for oper- 
ating two independent hydraulic cir- 
cuits from one power source. Series 
V2200, V3200 and V4200 are available 
with the smaller pump (Series V200) 
having integral flow control for power 
steering. 


separate hydraulic circuits, the 
Vickers line now includes three new 


Pump Speed - R.P.M 


FIG. 3—Typical performance curves of 
Vickers V200 Pump with Integral Flow 
Control and 8 gpm cartridge. Delivery 
rises quickly with speed and then holds 
at controlled flow rate setting. 


loads, provides longer life and re- 
duced maintenance. Automatic wear 
compensation maintains “new-pump” 
efficiency throughout a very long 
life. Starting in cold weather is easier. 
More Vickers designed pumps 
than all other makes combined are 
used for hydraulic power steering. 
Ask for new installation draw- 
ings M192680, M192856, M192857, 
M192858 and #1617-S. 
7777 


 OlL RESERVOIR 

MODEL -Tmi-04-1-10 

INSTALLATION DRAWING M-17015S 


MOBILE VANE PUMP 
SMALL V200 SERIES 


WITH INTEGRAL FLOW Nit 


S23N SERIES STEERING BOOSTER 
INSTALLATION DRAWING M- 169 


FIG. 4—Preferred circuit when using Vickers Series V200 Vane Pump with in- 
tegral flow control and Vickers S23N Hydraulic Power Steering Booster. This 
model is without relief valve because the pump contains such a valve. 


series of double pumps (See Fig. 2). 
Integral flow control is furnished in 
the small-volume section used for 
power steering. The large- volume 
section, in conjunction with Vickers 
multiple unit valves is used for oper- 
ating the vehicle’s tools. 

Both the single and double pumps 
with integral flow control have all 
the features and characteristics re- 
sponsible for the outstanding popu- 
larity of Vickers Vane Type Pumps. 
Higher efficiency means more work 
from less power. Hydraulic balance 
eliminates pressure induced bearing 
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VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Mobile Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 © Detroit 32, Michigan 


Application Engineering Offices: ATLANTA « CHICAGO 
CINCINNATI « CLEVELAND « DETROIT « GRAND RAPIDS 
HOUSTON « LOS ANGELES AREA (El Segundo) « MINNE- 
APOLIS « NEW YORK AREA (Summit, NJ.) « PITTSBURGH 
AREA (Mt. Lebanon) « PORTLAND, ORE. « ROCHESTER 
SAN FRANCISCO AREA (Berkeley) « SEATTLE « ST. LOUIS 
TULSA 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto 
and Montreal 


\ 


+ 


- 4 ts 
G.P.M. Cartridge ++ +3444 4+ +4 4 4144 
} 
x } 6 Orfice 
4 4 GPM. Orfice 
4 
j 
| 
ture 
2 
j 
63 


Nor only is The Weatherhead Company known as 
the only single source for complete lines of hydraulic 


hose, hose assemblies and fittings; it is also widely 
recognized for its continuing efforts to expand the 
company’s services to its customers. An example is the 
recent development and establishment nationally of 


hose assembly swaging service at the distributor level. 


Weatherhead distributors are now equipped with 
swaging facilities to handle orders promptly for 
factory-equivalent permanently attached hose assem- 
blies as needed in any size, type, length or pressure. 
This service combines with Weatherhead volume 
factory production to round out a most effective sup- 
ply link between producer and user. 


WEATHERHEAD 


FIRST IN HYDRAULIC CONNECTIONS 


THE WEATHERHEAD CO., FORT WAYNE DIVISION 
Dept. A-8, 128 West Washington Bivd.. Fort Wayne, Indiana 
in Canada: The Weatherhead Co., Lid., St. Thomas, Ontario 


Circle 12! on Reader Service Card APPLIED HYDRAULICS 


» 
‘ 
4 4 4 


New Products / 


/ continued / 


HYDRAULIC CYLINDERS 
. . « in miniature sizes 


Features: 3000 psi, non-cushioned 
cylinders are offered in five bore 
sizes: 4, %, 1, 1-%, and 1- 


000 psi, the operator uses the left 
hand portion of the stroke for a 
3.5:1 mechanical advantage. When 
lifting light loads, the right hand 
portion of the stroke gives three 
times the usual speed. 


1/2-in. All except the 1/2-in. size 


Mechanisms Co. 
Uhrichsville, Ohio 


Circle 208 on Reader Service Card 


WEATHERHEAD 


ONLY COMPLETE SINGLE SOURCE FOR 
WATERLESS AFTERCOOLER — HYDRAULIC HOSE LINES AND FITTINGS 
..» for air lines 


Specifications: Filter is a 36-in. 
cylinder, 6-in. in diameter, which 
contains a smaller cylinder having 
a perforated bottom filled with 
Fiberglas. Units are made of 16- 
gage carbon steel and are tested to 
500 psi. internal pressure. After- 
cooler consists of four standard air 
filters, connected in series and 


STEEL TUBE FITTINGS 


Ermeto® Flareless and 
Flare-Twin S.A.E. 37° Flared 


BRASS TUBE FITTINGS 
S.A.E. 45° Flared e Inverted 
Flared @ Pipe ¢ Compression e 
Selfalign® e Threaded Sleeve e 

Drain and Shutoff Cocks 


have standard 2:1 rod. Rated at 
3000 psi continuous service with 
peaks to 10,000 psi, cylinders are 
available in strokes to 36-in. 


Oil-Dyne, Inc. 
Chicago, Ill. 
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HYDRAULIC HOSE, ENDS, 
ASSEMBLIES 
Bulk Hose ¢ Reusable Hose Ends 
Crimped and Swaged Hose 
Assemblies 


HAND PUMP 
... for pressures to 10,000 psi 
Designation: Model 1687 


Features: Variable-leverage hand 

pump has an internal toggle link- 

age and a capacity of 0.475 cubic mounted to occupy floor space of 
0 18-in. square. 


Features: Compressed air enters the 
top, flows downward through the 
Fiberglas. The filters in series act 
as condensors. In addition to oil re- 
moval, they condense water vapor 
and remove it. This unit accom- 
plishes a rapid heat transfer. When 
the unit is connected, an air gage 
is put on the inlet side and another 
on the outlet side. Any considerable 
difference in pressure between these 


PUSH—PULL CONTROLS 


PLANTS 
Columbia City, Indiana 
Syracuse, Indiana 
Angola, Indiana 
Antwerp, Ohio 


WAREHOUSES 


Fort Wayne, Indiana 
Glendale, California 


DISTRIBUTORS 
Throughout The World 


inches per cycle. Designed primarily 
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for cranes, stackers, winches, and 
other material handling applica- 
tions, it is normally used with a 
28-in. length of 3/4-in. pipe for 
a handle. Handle can move through 
a total arc of 72 degrees. At 10,- 


two gages indicates that the fiber- 
glas has absorbed enough oil to be 
changed. 


Airlenco, Inc. 
Elyria, Ohio 
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POWER JACKS 


HYDRAULIC PUMPS 
of proved efficiency 
for hand or power 


TECHNICAL DATA 
operation 


Normal operating pressure . . 1,500 Ibs. sq. in. 


Maximum operating pressure 
(Blow Off) . .. 2,500 Ibs. sq. in. 


(or to specification) 
Output complete stroke *825 cu. ins. 
Effective piston area 
Handle leverage ratio 


Alternative fluid capacities in pints. . . 2} pts., 
6 pts., 16pts., 24 pts., 32 pts. 


Larger capacities to special order. 


Vertical or horizontal pump handle 


JACKS from | TON to 5 TONS 
in a variety of stroke lengths 


LIM/TED 


VALETTA RD-ACTON-LONDON-W.3-ENGLAND 
TELEGRAMS: NEWSORBER. EALUX. LONDON. ENGLAND 


technical brochure Publication No. F/223 
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and SAFER 
for every 

high pressure 
pipeline 


Constantly imitated but never duplicated, Vogt drop forged 

steel fittings and flanges have unmatched strength and toughness 

for your most severe pipeline duties. Laboratory controlled 

materials and Vogt's special forging techniques assure products 

OTHER VOST PRODUCTS which are always uniform in structure, fine grained, and free from 

one pep clase porosity. Thereby the shocks and stresses imposed by high pres- 

Petroleum Refinery and Chemico! a 
sures and high temperatures are easily withstood, and with 
Generotors — Heat Exchangers — stubborn resistance to erosion and corrosion. Consult Catalog 
Ice Making and F-9 for our complete line of fittings and flanges. 

SS For a copy of Vogt Catalog F-9 address Dept. 24A-FAH. 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Lovis, Charleston, W. Va., Cincinnati, San Francisco 


DROP FORGED STEEL 
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Test proves 


Texaco 
100% 
against rust 


Rust does more damage to hydraulic systems than any 
other factor. That’s why the test results shown here are 
of vital importance to you. The steel rod on the left has 
been protected by Texaco Regal Oil R & O, the other 
one with ordinary oil. You can see which rusted, and 
how badly, and which did not rust at all. And it takes 
just one or two tiny flakes of rust to scratch precision- 
made pumps and valves, or clog orifices — bringing oper- 
ation and production to a stop. 

All it takes to stop rust is Texaco Regal Oil R & O, 
nothing more. And since it is not feasible to attempt to 
eliminate all moisture from the system, buying Texaco 
Regal Oil R & O is your easiest, most economical and 
most dependable solution. 

Ask a Texaco Lubrication Engineer to tell you how 
you can get a more dependable, efficient hydraulic sys- 
tem with Texaco Regal Oil R & O. Just call the nearest 
of the more than 2,000 Texaco Distributing Plants in 
the 48 States or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


AFTER 48 HOURS in ASTM* Rust- 
ing Test (agitating mixture of oil 
and 10% water, heated to 140°F) 
steel rod protected by Texaco Regal 
Oil R&O is 100% free of rust. 


*American Society for Testing Materials 


UN 
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a special 
report 


By Allan E. Morris 


Associate Editor 


NE of the engineer’s 


TEMPERATURE CONTROL 
Mm hydraulic systems 


primary objectives is designing for greater 
efficiency. Not only must a hydraulic system be designed to do 


Applied Hydraulics 
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the job, but it must do it with as little waste power as possible. Some- 
times, because of other machine requirements, a compromise in effi- 
ciency must be made. This means that if the wasted power, which 
shows up as heat, cannot be dissipated naturally or carried away by 
surrounding air, equipment must be added to the machine for this pur- 


pose. 


This report has been prepared to indicate some of the methods for 
determining how much heat will be generated, whether auxiliary oil 
coolers will be required, and how to select these and their additional 
controls. 

Although many of the methods explained here result in rough ap- 
proximations and are based on previous experience and designs, they 


do give ideas on how to maintain fluid temperature for best operation. 


Martin Lipton, The Airoyal Co., Maple- 
wood, N. J. (Fig. 9) 
E. E. Bolds, Anderson Bolds, Inc., Cleve- 


land, Ohio 

W. T. McCormick, Caterpillar Tractor Co., 
Peoria, Ill. (Fig. 8) 

Wm. N. Bone, Celanese Corp. of America, 
New York, N. Y. 

Crane Packing Co., 

Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Schenectady, N. Y. 

J]. Russell Hemeon, Ternstedt Div., General 
Motors Corp., Trenton, N. J. (Fig. 4, 10, 
11, 12, 13) 

Walter S. Josephson, Green Tweed & Co., 
North Wales, Pa. 

Lester L. Buzzard, Hays Mfg. Co., Erie, Pa. 
(Fig. 22) 

H. E. Miller, C. R. Schmitt, E. F. Houghton 
& Co, Philadelphia, Pa. 

Kenneth B. Rexford, Hydraulic Press Mfg. 

Co., Mt. Gilead, Ohio (Fig. 17, 18, 19) 


Chicago, IIl. 


Thanks are due to the following men and companies who contributed information and illustrations for this report: 


John W. Axelson, Johns Manville Research 
Center, Manville, N. J. 

Marsh Instrument Co., Skokie, Ill. 

Minneapolis, Honeywell Regulator Co., 
Philadelphia, Pa. 

Hans W. Hamm, S. Morgan Smith Co., 
York, Pa. 

Carl Wolff, 
City, Calif. 

Niagara Blower Co., New York, N. Y. 

James K. Douglas, The Oilgear Co., Mil- 
waukee, Wis. (Fig. 1, 2, 3, 7, 12) 

Fred Wyss, The Paquin Co., Cleveland, 
Ohio 

D. W. Retzinger, Perfex Corp., Milwaukee, 
Wis. 

E. N. Cunningham, Precision Rubber Prod- 
ucts Corp., Dayton, Ohio 

Robertshaw-Fulton Controls Co., Knoxville, 
Tenn. 

Dale S. Miles, Ross Heat Exchanger Div., 
Buffalo, N. Y. 


National Seal Div., Redwood 


W. S. Shamban, W. S. Shamban & Co., 
Culver City, Calif. 

T. C. Barnes, Socony Mobil Oil Co., Cleve- 
land, Ohio 

J. W. Spencer Associates, Cleveland, Ohio 

Bruce M. Dunham, H. E. Tiffany, Sun Oil 
Co., Philadelphia, Pa. 

Syntron Co., Homer City, Pa. 

Taylor-Emmett Controls, Inc., Akron, Ohio 

Tuttle & Kift, Inc., Chicago, Ill. 

United Electric Controls Co. 
Mass. (Fig. 20) 

Vickers, Inc., Detroit, 
15, 16) 

Warren Engineering Co., 
(Fig. 21) 

Westinghouse Electric Co., Pittsburgh, Pa. 

Yates American, Beloit, Wis. 

Young Radiator Co., Racine, Wis. (Tables 
VI, VII) 


Watertown, 
Mich. (Fig. 6, 14, 


Broadway, N. J. 
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Where does heat come from in a hydraulic circuit? How can it 
be estimated before the machine is built and tested? Here are 
methods for determining heat generation during the development 
stage when corrections can be made to obtain the most econom- 


ical design. 


MONG the many sources of heat in a hydraulic 

system, the most important are those where 
fluid passes through an orifice. These can be es- 
pecially troublesome when there is a large pres- 
sure drop as in a relief valve. This large pressure 
drop means high velocity, high friction, and rapid 
heat generation. 

Another source of heat is the pump where heat is 
generated because of slip and bearing friction. 
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FIG. 1. HEAT GENERATED BY AUXILIARY PUMPS 
is determined from this graph. Auxiliary pumps are 
those in which the entire input produces heat. 
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FIG. 2. HEAT GENERATED BY POWER PUMPS is 
determined from this graph. Power pumps are those 
in which only the losses cause heat. 


How troublesome this is depends on pump speed 
and pressure. A third source of heat, though us- 
ually not a major one, is external equipment such 
as molten metal, furnaces, or welding guns located 
close to the hydraulic system. 

Many rules of thumb are used in estimating 
how much heat will be generated. Usually these 
are based on the size of the electric motor driving 
the pump and range from 15% loss to 100% 
depending on the equipment and duty cycle. More 
analytical methods are based on tests and oper- 
ation of similar equipment to determine the amount 
of heat generated. 


@ Heat Generated by Auxiliary Pumps— 
One of these methods divides pumps into auxiliary 
units and power units. Auxiliary pumps are con- 
sidered to be those whose entire input generates 
heat, such as those used to supercharge the system, 
supply lubricating fluid to a larger pump when 
it runs at zero delivery for long periods, circulate 
oil through the filter, and supply oil for valve 
operation and to control the main pump stroking 
mechanism. These are often gear pumps incor- 
porated in the same housing with a variable de- 
livery piston pump. 

None of these functions produce external work, 
so that the entire output of the auxiliary pump is 
considered as heat. The oil flow through the filter 
produces turbulence in the flow control and filter 
element resulting in 100% heat. Even shifting of 
valves develops 100% heat because all the work 
done in shifting the valve plunger goes to over- 
come friction on the plunger walls and hydrody- 
namic forces in the oil. The pump stroking mech- 
anism merely overcomes friction resulting in heat 
in the pump casing. 

In addition to the output, the input of auxiliary 
pumps must be considered. Since the overall ef- 
ficiency of some auxiliary pumps is as low as 
45%, the input losses are sometimes appreciable. 
Figure 1 has been prepared from calculations to 
determine heat generated by auxiliary pumps. The 
area below the 100% efficiency line represents the 
heat loss due to the output of the pump. The area 
above the 100% efficiency line represents the addi- 
tional heat due to the input losses of the pump. 
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@ Heat Generated by Power Pumps—Pumps 
whose output results in external work are classi- 
fied as power pumps. Only the losses in these pumps 
cause heat. Knowing the efficiency of the pump, 
Figure 2 can be used to determine the heat gen- 
erated. Most piston pumps have an over-all ef- 
ficiency between 85 and 91%, although this varies 
considerably with pressure, speed, and oil viscos- 
ity. 

e@ Heat Generated in Pipes—Pipes cause heat 
because of turbulence and friction of the fluid. 
Although mathematical methods can be applied 
to determine piping and valve losses, Figure 3 
simplifies the job and permits estimating the heat 
generation with reasonable accuracy and a mini- 
mum of effort. 

If the flow rate and the pipe size are known 
they can be applied to the lower scale and sloping 
lines of the graph to find the horsepower loss per 
foot of pipe. Multiplying this loss by the length 
of pipe gives the total loss. [f the flow is not con- 
tinuous, some allowance must be made for flow 
variations. 

The graph is based on fluid at 200 SSU viscos- 
ity. If the operating viscosity is different from this 
and flow is laminar, a direct proportion ccrrection 
in horsepower can be made because resistance 
varies with viscosity. 


@ Duty Cycle Method—Another method for de- 
termining the heat developed in a machine is based 
on the delivery of the pump and the mean effec- 
tive pressure.This pressure is determined from an 
oscillograph charting the entire machine cycle as 
shown in Figure 4. The oscillograph is for a stretch 
bender with a single pump and accumulator. In 
stretch bending there must be a controlled slow 
rate in the final stretch when passing through 
the elastic limit of the stock. This explains the 
sinusoidal flat top at 700 psi when the pump is 
actually spilling half its rated volume over the re- 
lief valve. The mean effective pressure is then 
used in the formula: 


BTU/hr = 1.482 K x PSI x GPM 


The constant, 1.482 is a conversion factor deter- 
mined from the conversion of 778 ft-lb to approxi- 
mately 1 BTU. The factor, K, is based on several 
design factors and varies from 1.03 for a well 
designed machine to as high as 1.8 for a poorly 
designed machine. One factor is the amount of 
entrapped air. It has been found that excess en- 
trapped air has raised the tank oil temperature 
as much as 25%. Other factors affecting the value 
of K are undue restrictions, and undersize control 
valves, fittings and tubing. 

When compared with previous experience, the 
figure calculated from this formula gives a good 
indication of what the heat dissipation problem 
will be. At values of 5000 BTU/hr there is little 
problem, and the machine can be expected to dis- 
sipate this heat with no special design. The average 
machine will run about 8000 BTU/hr and some 
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FIG. 3. HEAT GENERATED IN PIPES is determined 
from this graph. Graph is based on fluid with vis- 
cosity of 200 SSU. 
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FIG, 4, PRESSURE-TIME OSCILLOGRAPH permits 
calculating mean effective pressure for machine cy- 
cle. Graph is for a stretch-bender. 


ingenuity in system design should be applied. 
Above 10,000 BTU/hr some thought must be given 
to maintaining summer temperatures of 115 F 
and machines running above 15,000 BTU/hr will 
almost always require the addition of an oil cooler 
and controls. 
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MPERATURE EFFECTS 
FLUIDS AND PACKINGS 


The main reason for controlling temperature in a hydraulic sys- 


tem is to maintain correct fluid viscosity and limit oxidation. A 
good rule to keep in mind is that for every 18-degree temperature 


IFE of a hydraulic fluid depends on its chemical 

composition and the temperature at which it is 
used. The higher the average operating temper- 
ature, the shorter the useful life of the fluid. Not 
only does operating temperature affect the oxida- 
tion rate and life of the fluid, but because of de- 
creased viscosity at higher temperatures, pump 
wear and leakage are increased. Petroleum oils 
which are not inhibited, oxidize and form gums, 
resins, varnishes, and sludges. The acid value rises 
as these products form. In many cases, metals like 
copper, magnesium, aluminum, and cadmium act 
as pro-catalysts accelerating oxidation. These metals 
in turn, are attacked by the acids which are formed. 

When water-base fluids are overheated, water is 
lost. There may be a drop in pH (increase in 
acidity) and gradual deterioration of the fluid. 
Emulsion type fluids lose water on overheating 
and are subject to separation. The remaining mix- 
ture of petroleum oil and emulsifiers withstands 
deterioration quite well, and tests of these fluids 
at 250 F have shown very little change in neutrali- 
zation number and no sludge or gum formation 
after one week. 

Maximum and minimum viscosities and viscos- 
ity index are specified by pump manufacturers. 
Minimum viscosity is frequently specified as 70 
SSU with maximum start-up viscosity limited to 
1000 SSU. Viscosity index is important in de- 
termining operating temperature limits because 
fluids with higher viscosity indexes can be used 
over wider temperature ranges without exceeding 
viscosity limits. 

One pump manufacturer's viscosity recommen- 
dations for industrial machines are 150 to 225 SSU 
for vane units on machine tools at pressures to 
1000 psi, and 275 to 315 SSU for presses and 
other heavy machinery, or machine tools operated 
above 1000 psi. For all industrial machines oper- 
ated by piston type pumps and motors, a fluid 
viscosity of 275 to 315 SSU is recommended. For 
machines operated by gear type fluid motors a 
viscosity of 150 to 315 SSU is recommended. All 
viscosities are specified at 100 F, and ambient air 
temperature is assumed to be 40 to 90 F. 

Viscosities and viscosity indexes of some of the 
fire-resistant fluids can vary considerably from 


rise above 140 F, life of the fluid is approximately cut in half. 


petroleum-base fluids. Figure 6 indicates viscosity- 
temperature characteristics of two typical synthetic 
fluids, a water base fluid and an emulsion. One 
consideration in operating water-base and water- 
emulsion type fluids at higher temperatures is the 
evaporation of water and consequence loss of fire 
resistance. In complying with the generally ac- 
cepted viscosity limits of 4000 to 70 SSU, one 
manufacturer of synthetic fluids supplies products 
of varying viscosities for the temperature ranges 
shown in. Table I. 

Three of these fluids fall well within the gen- 
erally accepted temperature limits of 60 to 130 F. 
Some type of cooling or heating would probably 
have to be used with the other fluids. 

The chemical structure of these fluids makes them 
less sensitive to elevated temperatures than those 
containing water. Providing that viscosity require- 
ments can be met, they may be used in certain 
cases in continuous service at temperatures to 250 
F. Of course the oxidation rate is accelerated at 
these higher temperatures and the useful life is 
shortened. 

When used at lower temperatures, they tend to 
become more viscous with decreasing temperatures 
than petroleum fluids. Therefore it is essential to 
provide some form of immersion heating where 
low temperatures may be encountered to avoid 
the danger of pump cavitation and wear on start- 
up. The operating temperature of water base fluids 
should be limited to 130 F with operation at 150 
F permitted intermittently. 


@ Packings—For good packing life, hydraulic 
system temperatures should be held to a practical 
minimum. This is especially important when leath- 
er packings are used. 

Vegetable tanning produces leather which can 
be used to 160 F. Operation above this will cause 
charring and subsequent breakdown of the pack- 
ing. Chrome tanning yields leathers which are 
limited to 200 F. There are also “retanned” leath- 
ers which are produced by a chrome tan followed 
by a vegetable “retan”. These may be used for 
intervals of 15 minutes at 225 F. When these are 
wax filled there is the danger of the wax melting 
at higher temperatures, and Table II indicates 


| 


TABLE | Temperature Ranges for Viscosities of 
4000 to 70 SSU for Six Synthetic Fluids 


Minimum Maximum 
Vise: SSU Start-up Operating 
@ 100 F Temperature—°F Temperature—°F 


90 10 117 
150 32 136 


TABLE II Characteristics of Wax Filled 
Leather Packings 


Hard | Medium Soft 


Wax Filled, Wax Filled | Wax Filled 
Water Melting 
Service Point °F 175 170 120 
Pressure | over 500 300 to under 300 
Range psi 500 psi psi 
Oil Meltina 180 175 150 
Service | Point °F 
Pressure | over 1000; 100 to under 100 
Range psi 1000 psi psi 


TABLE Ili Recommended Maximum Temperatures 
for Packing Materials 


— 


Temperature—°F 
250 
250 


Material 
Neoprene 


GR-S 


Buna-N 275 
Butyl 

Polyacrylic 300 
Thiokol 170 


550 


Silicone 
Teflon 


Leather 180 
Cotton cloth-rubber 350 
Asbestos cloth-rubber 450 
Asbestos-rubber sheet packing 850 


*Teflon begins to emit toxic fumes at temperatures as low 


as 400 F. 


000 psi. 


permissable operating temperatures for leather 
packings in different systems. Thiokol impreg- 
nated leather packings with a mineral tan are rec- 
ommended for service from —65 to 200 F at 10,- 


With rubber packings, either homogenous or 
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FIG. 5. VISCOSITY is a direct function of tempera- 
ture. Maximum viscosity for operation of hydraulic 
equipment is usually given as 4000 SSU. Minimum 
viscosity is usually 70 SSU. 
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FIG. 6. VISCOSITY TEMPERATURE CHARACTER- 
ISTICS of fire-resistant fluids show that water-base 
and emulsion types follow similar curves. Synthetics 
can be tailored to higher or lower ranges depending 
on ultimate use. 


reinforced with fabric materials, higher temper- 
atures result in aging which causes hardening of 
the rubber. Rubber also takes a permanent set at 
higher temperatures. Since most seal elements are 
installed with some initial preload depending on 
the nature of the seal, any loss in this preload be- 
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FLUIDS AND PACKINGS 


cause of a permanent set can cause leakage. In the 
general line of molded packings, the material or 
combination of materials usually determines the 
maximum temperature limit. Table III lists these 
values for the most common materials. 

Thermoplastic materials such as Teflon become 
soft at elevated temperatures and usually fail be- 
cause of cold flow and extrusion. Here again com- 
pounding aids considerably, and Teflon reinforced 
with asbestos, glass fibers or other materials has 
increased resistance to cold flow at elevated tem- 
peratures. 


These are the results of a test on a machine 
having a 3-gallon hydraulic system and supplied 
by a |'/4-gpm vane pump at 1000 psi. The machine 
was operated for 1000 hrs at 175 F and at 200 F 
to compare the effects on the oil. 

175 F Operation 


150 to 153 


200 F Operation 
151 to 160 


Viscosity 


Increase (SSU) 


Neutralization 02 to .05 
Number Increase 


Deposits Light Moderate 


Average Vane .15 53 
Wear (%) 


to .65 


NATURAL HEAT DISSIPATION 


Knowing before it is built how much heat a machine will dis- 
sipate can mean a saving in cost. If the designer is uncertain 
about the need for artificial cooling, he is often at a disadvan- 
tage because he must make some provision for items which may 
not be required at all. 


WO methods can be used to determine how much 

heat a machine can dissipate. One of these is 
analytical in which the machine surface area and 
heat transfer characteristics are considered. The 
other is by analogy in which curves are developed 
from tests. 


e Analytical Method—tThe steps to be consid- 


ered in heat dissipation calculations are: 


a. Heat transfer from the housing of machine, to 
the surrounding air. 

b. Transfer of power losses in the form of heat 
to the circulating oil. 

c. Dissipation of heat from pipes and oil reser- 
voirs to the surrounding air and to cooling 
water, if this is required. 


The amount of heat loss in the machine can be 
determined from the formula: 


2545 OP (i—E) 
(2) 


1714 


Heat loss in BTU/hr 
Flow in gpm 
Pressure in psi 
Efficiency of the machine 
A large part of the energy loss is imparted to 
the air surrounding the machine and a formula 


which determines this transfer with reasonable 
accuracy is: 


where H. — Heat transferred in BTU/hr 

AT — Temperature difference between the oil in 
the housing and the air surrounding the 
housing— °F. 

A = Surface area of the 
with the air—sq. ft. 

V = Velocity of the air surrounding the hous- 
ing—tt./hr. 

K — Heat transfer coefficient from meta! to 


air—BTU/hr. sq. ft. °F. 


tact 


Values of K are given in Table IV. For practical 
purposes in this formula these values are the same 
as the termal conductivity of air. 

The size of the housing affects the heat trans- 
fer. Small housings have slightly bet'er charac- 
teristics than large housings. This has been de- 
termined by tests on spheres in wind tunnel in- 
stallations. 

The air velocity which also afects the heat trans- 
fer, is often difficult to determine. Uncer normal 
conditions inside of shops, usually no apparent 
motion of the air is noticeable. In this case the air 


heated by the surface of the housing slowly rises 
to the ceiling of the building and is replaced by 
cool air from the floor. The velocity for this type 
of air circulation can be taken as 5000 ft./hr. When 
air circulation is aided by motors, flywheels, and 
other rotating equipment which is in the vicinity 


TABLE IV Heat Transfer Coefficient From 
Metal Housings to Air. 


Temperature—°F K 
32 014 
70 O15 
212 


of the hydraulic equipment, the air velocity may 
be assumed to be approximately 30,000 ft./hr. 

If the calculations show that the heat dissipat- 
ing capacity, Hy, equals or exceeds the amount of 
heat generated, H,, no futher investigations are 
necessary. If this is not the case, the surplus heat 
has to be dissipated. Sometimes it may be dissi- 
pated to the air from the pipes, valves, and oil 
reservoir. The same formula applies to these com- 
ponents although the individual units cannot be 
lumped into one total because of their different 
sizes which affect their heat dissipation capacity. 
Also the oil temperature in these units is some- 
what lower than it is in the pump. 

Calculating the dissipating capacity of a ma- 
chine can have certain disadvantages if an attempt 
is made to be very accurate. Complications arise 
involving proper allowance for radiation, conduc- 
tion, and convection of the various types of mate- 
rials, wall thicknesses, color and thickness of paint, 
and position of the surfaces. For instance the heat 
dissipation from the bottom of an oil reservoir 
which is several inches above the floor and which 
has uncertain ventilation, is difficult to calculate. 


e@ Analogy Method—In determining dissipation 
by analogy, the conditions of the new machine are 
compared to those of other machines of known 
characteristics. In one method which has been de- 
veloped, the heat transfer area of the new machine 
is calculated and the oil circulation conditions 
compared to the known machine. The data is ap- 
plied to curves to estimate heat dissipation rate. 

One unit selected as a standard of active oil 
circulation has been a hydrostatic transmission 
containing a radial piston pump and motor, and 
an auxiliary gear pump. The 8-gpm auxiliary pump 
forces oil through the reservoir which has a capac- 
ity of 4 gallons. This means that the entire reservoir 
volume circulates every 30 seconds, and this is 
termed a 30-second interchange on the heat dis- 
sipation curve of Figure 7. 

As a standard unit having moderate oil cir- 
culation, a radial piston pump containing an in- 
tegral gear pump and mounted on a 22-gallon 


reservoir has been selected. Because the auxiliary 
pump had a capacity of 744 gpm, the oil volume 
was circulated every 3 minutes, and this was 
termed a 3-minute interchange. 

By using dynamometers the generated heat was 
determined by the difference in horsepower be- 
tween the input and output shafts of the hydro- 
static transmission, and by the input to the pump 
which was discharged through an adjustable re- 
lief valve, so that the entire input was converted to 
heat. 

Figure 7 shows the results of these tests, and 
represents the number of square feet of external 
surface necessary to dissipate one horsepower of 
heat energy at various oil temperatures. While 
these curves were developed with one configuration 
of equipment, with good judgement, they can also 
be applied with good results to many other shapes 
of hydraulic units. 


@ Determining Dissipation—Pipes and valves 
having an oil flow of about 5 ft./sec. or greater 
should have their external surface areas determined 
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FIG. 7. HEAT TRANSFER AREA required to dissi- 
pate various amounts of heat energy are determined 
from this graph which was developed from tests on 
standard power units representing active and mod- 
erate oil circulation. Viscosity of the oil is 300 SSU 
at 100 F. 


and added under active oil circulation units. Pumps 
and reservoirs should have their external areas 
determined and added under moderate oil circula- 
tion units with notations regarding the interchange 
rates and effectiveness of the baffling system in 
forcing circulation throughout the reservoir. 
After the two total areas have been computed, 
they should be compared to determine where the 
proper curve will be located on Figure 7. The line 
for the machine in question will be parallel to the 
other two lines, but its location will be raised or 
lowered by the degree of oil circulation. The curve 
will usually fall between the two lines on Figure 7. 
If there should be considerable area in the reser- 
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HEAT DISSIPATION 


voir having poor oil circulation, the curve may be 
quite high. 

The number of square feet of surface area re- 
quired to dissipate one horsepower of heat for 
various oil temperatures can be determined, and 
it then remains to determine how much heat there 
is to be dissipated before the operating tempera- 
ture can be determined. 


@ Component Surface Areas-——In determining 
the surface area of components some considerations 
must be kept in mind. Hydraulic cylinders vary 
considerably in their heat dissipation characteris- 
tics. Some cylinders move slowly and do not expel 
much oil to the reservoir. An example of this is 
the steering gear on a ship. The cylinders are non- 
differential and the oil passes from one cylinder, 
through the pump to the other cylinder, and back. 
Even though the motion is almost continuous, the 
speed is so slow that the cylinders remain quite 
cool. In this case the cylinders and most of the 
piping must be excluded as a heat dissipating sur- 
face. 

In contrast some press cylinders use surge valves 
in which a new batch of oil is received from the 
reservoir each stroke. In such cases the press cyl- 


inder can be included with an estimate as to how 
effective it will be as a heat dissipator. 

A rotary hydraulic motor that runs at an ap- 
preciable speed should ordinarily be considered 
as an active oil circulator. Other parts of the ma- 
chine such as beds, columns, frames, cross rails, 
and electric motors should not be included. Also 
bumps and projections of metal such as control 
handles, control rods, filler pipes, etc. do not count 
unless they are close to an area of active oil cir- 
culation. The main problem in moderate oil cir- 
culation areas is in getting the heat from the oil 
to the metal, so if there is active oil circulation 
near enough to the surface irregularities so the 
heat actually reaches the surfaces, the irregulari- 
ties can be counted. However if the surface ir- 
regularities are near only moderate oil circulation, 
they will not materially affect the oil temperature. 
The moderate oil circulation curve a.omatically 
includes an average amount of irregularities. be- 
cause although the test unit did have projections, 
it was assumed to be a box. 

The bottom of the reservoir was included for 
both curves of Figure 7, even though the circula- 
tion on the bottom was poor. It was felt that the 
oil circulation on the bottom was very significant, 
so that the designer must include the bottom of 
reservoirs to get comparable figures for using the 
curves. 


STEM DESIGN TO REDUCE HEATING 


One of the primary objectives in designing hydraulic equipment 
is to provide for natural cooling. Here are ideas for mounting the 
pump, designing the reservoir, and laying out the circuit that can 
result in the most economical machine. 


HE reservoir offers one of the best units for 

designing natural cooling into a machine, and 
where the size is not limited, the reservoir should 
have a volume as least three times the pump capac- 
ity. JIC Standards require that the reservoir have 
a volume sufficient to contain all of the fluid that 
will drain from the system back into the tank by 
gravity flow; maintain the finid level within a 
reasonable working height du-ing the operating 
cycle; dissipate the heat generated by normal oper- 
ation of the equipment; and allow air and foreign 
matter to separate out of the fluid. 

Duty cycle is an important factor in sizing the 


reservoir. If oil is forced over the relief valve 
during a part of the cycle, the time during which 
this occurs is important in comparison to the time 
the pump is unloaded or is pumping at normal 
operating pressure. 

In addition to size, the arrangement of baffles 
is important in designing a reservoir. Although 
JIC Standards require some means between the 
pump intake and the system return to facilitate 
settling out foreign matter, there is no recogni- 
tion in the Standards of the heat dissipating cap- 
abilities of baffles. 

The reservoir baffles direct flow from the sys- 
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( Oil flow dissipates heat through 


FIG. 8 SYMMETRICAL DESIGN of this baffling 
arrangement permits interchanging pump and t 
mounted on top of the reservoir. 


FIG. 9. THIS BAFFLE DESIGN is recommended for 
reservoirs of 10-gallon capacity and larger. Baffles 
direct oil around tank periphery where heat transfer 
takes place. 


FIG. 10. RESERVOIR WITH THIS BAFFLING is 
constructed as low as possible to take advantage of 
cooling at floor level. Fluid makes 180-degree turn 
and is directed back over magnetic plugs. 


FIG. 11. FIVE METHODS OF COOLING hydraulic 
fluid by making use of the air moved by the electric 
motor. Fins are mounted on the tubing and located 
in the air stream. Photo shows the installation and 
also illustrates a low reservoir with a valve chamber 
in which most of the valves and tubing are mounted. 


tem return to the pump intake, so the objective for 
best cooling is baffling which gives the longest 
possible path. Not only does this increase the 
cooling, but it also promotes demulsification of the 
oil, and assists in settling out contaminants. 

Many reservoirs have a baffle installed length- 
wise in the reservoir with the intake and return 
on each side at one end. This forces the fluid to 
circulate around almost the full periphery of the 
tank. Another arrangement is shown in Figure 8. 

Another design for baffling is shown in Figure 
9. This is for reservoirs of 10 gallons and larger. 

Figure 10 shows a third baffling design. Return 
flow enters from the horizontal submerged tubes 
and is directed along the tank perimeter. The 
fluid makes a 180-degree turn at the left end and 
is directed back over the magnetic plugs to the 
intake. In this tank design 14-inch thick steel plate 
walls are used wherever possible. To carry the 
overhead load, external, 6 x 14-inch pilasters are 
used. Because heat transfer is greatest at floor 
level where the air is coolest the tank is as flat as 
possible. 


@ Fin Cooling—The electric motor driving the 
pump can be used for cooling, especially if a 


SIDE ELEVATION 


totally enclosed, fan-cooled motor is used. Table 
V shows the amount of air moved by various sizes 
of motors. 

Figure 11 indicates five methods for mounting 
two pumps to take advantage of the cooling air 
moved by the motor. 

In method 1, fins are installed on the pump out- 
put tubing and located in the air intake to the 
electric motor. This gives the maximum heat dis- 
sipation by using motor cooling air and is ad- 
visable for equipment where over 10,000 BTU/hr. 
is generated. This type of cooling is particularly 
good where there is a considerable amount of ab- 
sorbed air in the fluid. The adiabatic compression 
of this absorbed air will result in a theoretical 
temperature in the range of 1000 F. Cooling the 
pump output helps suppress this temperature im- 
mediately and increases the fluid life. 

Method 2 is recommended where the heat gen- 
erated is less than 8000 BTU/hr. With the pumps 
directly mounted to the motor, the pump output 
tubing is bent in a U-shape, so that air discharged 
from the motor flows over the tubing. In addition 
to cooling the discharge fluid, the pumps them- 
selves are cooled by the air discharged from the 


motor. 
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DESIGN 


When cylinder demand is high enough and the 
tubing runs are short, Method 4 can be used effec- 
tively. The fins are installed on the tubing to the 
cylinder. This method should not be used when 
a small oil volume makes a partial shuttle in long 
tubing. 

Method 5 is effective in installations where there 
is a long unload and load time. It requires an 
open center, spring centered valve. The circulat- 
ing oil is cooled during the idle time. 

To obtain the maximum cooling by using the 
motor air flow, it is essential to use thin wall steel 
tubing and to eliminate fittings which have re- 
strictions. 


@ Cireuit Design—Many circuits are available 
for minimizing the power requirements and heat 
generation in a hydraulic system. One important 
principle is to have the pump supply only the fluid 
required by the system, and to minimize the amount 
of fluid passed over the relief valve. 

In applications where a high pressure must be 
applied for a large part of the cycle and flow re- 
quirements are low, a booster should be consid- 
ered. This permits the pump to operate at much 


TABLE V Air Flow In Totally Enclosed Fan 
Cooled Motors 


Motor Size-Hp Air Flow—Cfm 

1000 
10 1500 
15 1500 
20 1750 
25 2000 
30 2500 
40 2500 
50 2500 


FIG. 12, PIPE SELECTION FOR LAMINAR FLOW 
is simplified by drawing a graph such as this. Dashed 
lines connect velocity points on each curve at which 


Reynolds Number is less than 2000. 


lower pressures. When the booster is supplied 
from a pressure compensated pump, a further sav- 
ings is effected because the output of this pump 
is only that required to maintain pressure in the 
system, and none of the volume is dumped over 
the relief valve when the booster stalls. 

Another common method for limiting pump 

volume is the hi-lo circuit which uses a high vol- 
ume, low pressure pump and a low volume, high 
pressure pump. This circuit may be connected with 
separate components or may be purchased in one 
unit complete with valves. It is especially useful 
on applications where a rapid traverse is followed 
by a high force feed or clamp. Both pumps supply 
fluid during rapid traverse. When the higher pres- 
sure is developed, the large volume pump is un- 
loaded, and the small volume supplies the system 
requirements. One advantage of this circuit over 
a pressure compensated pump for certain appli- 
cations is the fast action of the volume change and 
the fact that the small volume pump working at 
full capacity may be more efficient than a large 
volume pump working at partial capacity. Inter- 
nal leakage of any pump is proportional to its 
size and operating pressure. 
@ Plumbing Design—Using the common rule 
of thumb that fluid velocity in hydraulic lines 
should not exceed 15 fps can lead to a design which 
promotes heating. In sizing the ID of the lines, 
the important consideration is to obtain laminar 
flow in which fluid friction and consequently 
heating are a minimum. Laminar flow depends not 
only on the fluid velocity, but also on the ID of 
the line, the fluid density, and the fluid viscosity. 
Whether flow is laminar or turbulent is indicated 
by the Reynolds Number which is computed from 
the formula: 


where V — Average fluid velocity (fps) 
d — Line ID (ft.) 
p = fluid density (Ib./cu. ft.) 
fluid viscosity (Ib./sec - ft.) 

For Reynolds Numbers less than 2000, the flow 
can be safely considered to be laminar. 

This formula can be used in selecting lines plot- 
ting flow vs. velocity for various sizes of tubes, 
and determining velocities for laminar flow based 
on a Reynolds Number of 2000 and the density and 
viscosity of the oil. This is shown by the curves of 
Figure 12 in which points to the left of the hyper- 
bolic curves will give laminar flow when using the 
particular oil at the given temperature. 

Many other factors must be kept in mind when 
laying out and piping up the system. Tube bends 
should be kept as long as possible. Fittings should 
be selected for their ability to pass flow freely with 
a minimum of pressure drop and friction. Valves 
should be sized to pass maximum flow without ex- 
cessive restrictions, and cylinder ports should be 
large enough so that they do not constitute a po- 
tential “hot spot.” 
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COOLERS 


Although the theory of oil coolers can become quite involved, 


selection of a suitable unit is simplified by the use of curves and 
standard formulas. In selecting an oil cooler where many units 
are involved, frequently the practice is to specify the oil cooler 


FIG. 13. OPERATING TEMPERATURE of 120 F is 
maintained by this oil cooler and water control valves. 


ORCED convection cooling of hydraulic fluid 

can be accomplished either by a central cooling 
system or an individual oil cooler mounted with 
the machine. In the two types of central systems, 
the oil is either cooled directly in a central cooling 
unit or there is a central system for cooling water 
with an individual system for cooling the oil. 
@ Central Cooling Systems—Several types of 
equipment can be used for the central cooling sys- 
tem. The evaporative cooler consists of a coil sec- 
tion through which the oil circulates. Water is 
sprayed over this coil and air is blown up from 
the bottom. In passing through the air, part of the 
water evaporates cooling the remaining water. 

The dry air type cooler consists of a core of 
finned tubes over which air is blown. This type 
cannot economically cool the fluid to within less 
than 8 to 10 degrees of the air temperature, and it 
is most suitable where the maximum oil tempera- 
ture does not have to be below 130 F with an am- 
bient air temperature of 100 F. 

A third type of central system cooling equipment 
is the shell and tube oil cooler. This represents the 
least first cost with the highest operating cost. The 
low temperature to which the oil can be cooled, 
and the compactness of the equipment, make this 
type very attractive. 

@ Individual Oil Coolers—Types of oil coolers 
for individual installation are water-to-oil or air-to- 
oil units. Water-to-oil types are shell and tube, plate, 


and inner fin. 


after testing several to determine the most eco- 
nomical one. Where only one or two units are 
required, the practice is usually to provide a 
margin of safety in selecting the oil cooler. 


The shell and tube units, using water as the 
cooling medium; are the most common because of 
their compactness, relative low cost, standardiza- 
tion and reliability. They consist of a shell which 
encloses a bundle of tubes. Baffles which hold 
these tubes in place direct the flow of oil as it 
passes through the shell side of the exchanger at 
right angles to the tube bundle. Water connections 
are provided to the tubes. 

Pressure drop through the shell side of the ex- 
changer is often important and should usually be 
limited to 10 to 15 psi. This pressure drop depends 
on the length of the exchanger, velocity of the oil, 
tube size and spacing, and baffle spacing and cut. 

The performance of a shell and tube heat ex- 
changer is determined by the area or surface in 
the exchanger. Other factors which affect the per- 
formance are the baffle spacing, tube spacing, tube 
diameter, and the clearances between baffles and 
tubes and baffles and shell. 

In single-pass coolers, the water flows directly 
through the unit from one end to the other. In 2- 
pass units the water enters and leaves the exchanger 
at the same end, and the opposite end is con- 
structed to force a 180-degree turn in water flow. 
4-pass coolers are aiso available. 

The criterion for pass arrangement is the quan- 
tity of cooling water available and the approach 
of the oil temperature to the water temperature. In 
most systems the difference between the oil and 
water temperatures is great enough so that a multi- 
pass cooler can be used. However, in applications 
where the entering water temperature approaches 
the entering oil temperature by 10 degrees or less, 
a multi-pass cooler would require excessive surface 
or would not perform at all. A single pass cooler 
would transfer the heat satisfactorily. 

Because of corrosion, the cooler must be made 
from aluminum, a copper base alloy, or a stainless 
steel. Most coolers are made from copper base 
alloys even though this is not in accordance with 
JIC Standards. However they have been widely 
accepted because of their low cost compared to 
coolers of stainless steel. Aluminum coolers are not 
easily fabricated and are difficult to maintain. 
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OIL COOLERS 


e@ Air Coolers—Where water is not readily avail- 
able or is too expensive for cooling, air coolers are 
used. These are also effective where space heating 
is required or on mobile equipment where water 
connections cannot be made. The air cooler is es- 
sentially a finned tube surface with a fan for fore- 
ing air over the fins. Oil is pumped through the 
tubes which contain turbulators to increase the 
turbulence of the oil and promote cooling. The air 
cooler is suitable for applications where regulated 
oil temperature exceeds air temperature by more 
than 10 degrees. 


@ Cooler Selection—Selection of a shell and 


tube oil cooler depends upon the heat transfer load, 


required surface, and velocities of oil and water. 


One manufacturer has simplified the procedure 
by providing curves, such as those shown in Figure 
16, so that the cooler can be selected when the oil 
flow and heat transfer load are known. These curves 
are based on an entering water temperature of 
85 F and a reservoir temperature of 125 F. For 
water temperatures different than this, the correc- 
tion factors shown on the graphs should be used 
as indicated in the note. The ratios of 1:1 or 2:1 
above each curve indicate the ratios of oil to water 
flow. Thus a ratio of 1:1 indicates that for each 
gallon of oil circulated, a minimum of | gallon of 
water must be circulated to obtain the capacity 
shown on the curve. 

As an example, suppose the oil flow is 40 gpm 
and it is necessary to remove 6 hp with the oil 
cooler. The entering water temperature is 95 F. 
As indicated by the table of correction factors, the 


FIG. 14. ON SMALL SYSTEMS a generally satis- 
factory arrangement for the oil cooler is in the re- 
turn line and the drain connection of the relief 
valve. For intermediate size systems, the globe valve 
by-passes some of the return flow. The check valve 
provides protection against surges. 


FIG. 16. OIL COOLERS CAN BE SELECTED by re- 


FIG. 15. COOLING A CLOSED SYSTEM hydro- 
Static transmission circuit is accomplished by this 
circuit in which the hydraulic motor rotates in one 
direction only. Fluid is supplied at 300 psi to super- 
charge the variable displacement pump. Part of this 
fluid is metered through the oil cooler. 


manufacturer. Capacities are based on a reservoir oil 
temperature of 125 F. 
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Table Vi—Logarithmic Mean 


Temperature Difference Factors. 


Table Vil—Correction Factors for Multi-pass Oil 


Coolers. 


ese Less Use of 2 or 4 exchangers should 
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capacity of a cooler with 95 F water is only .7 of 
what it would be with 85 F water, so the 6 hp is 
divided by .7 to obtain 8.5 hp. The intersection of 
40 gpm and 8.5 is located. Model F would handle 
these requirements. Model C would also remove 
the 8.5 hp, but would not handle 40 gpm. A solu- 
tion is to bypass part of the fluid around the cooler 
so that the smaller Model C cooler can be used. 
The actual area required in the cooler can be 
computed from the general heat transfer equation: 


Q = UA (LMTD) (5) 


where Q = Heat load BTU/hr 
U = Over-all heat transfer coefficient - BTU/hr 
°F 
A = Surface area - ft" 
LMTD = Logarithmic mean temperature difference 


The temperature change of the water and oil is: 


& tae 

GPM «x 500 (for water (6) 
AT= 

GPM «x 2!0 (for oil) (7) 


The formula takes into account the average specific 
heat of hydraulic oil. 

Values of U can be taken as 275 for water with 
a temperature between 80 and 180 F, and 85 for 
oil with an average viscosity of 200 SSU. 


The LMTD can be obtained from the formula: 


(8) 


Where T;, and Tx are the temperature differences 
between the oil and water at the ends of the cooler 
in a single pass unit. 

Table VI can be used to simplify the calculation 


of LMTD. For a single pass cooler, the en- 
tering water temperature, t,, is subtracted from 
the leaving oil temperature, T., to obtain the large 
temperature difference, LTD. The leaving water 
temperature, t., is subtracted from the entering oil 
temperature, T,, to obtain the small temperature 
difference, STD. By dividing the LTD into the 
STD and finding the corresponding value of LMTD 
divided by LTD, the LMTD can be computed. 

If a 2 or 4-pass exchanger is used, the K and R 
factors must be computed from the formulas: 

te — 
th 
— Ts 
te — 
Using these factors, a correction factor is obtained 
from Table VII and LMTD is multiplied by this 
factor. Then using equation 5, the approximate 
surface area can be found and an oil cooler se- 
lected which has as much or more surface. Baffle 
spacing and pass arrangement are then selected, 
so that the velocities of water and oil are between 
1 and 6 ft/sec. . 

Although it is generally true that the colder the 
water supplied, the more heat that can be removed 
from the oil, a point can be reached where the 
water is actually too cold for efficient operation. Oil 
has a tendency to form a layer on cold surfaces 
and to insulate the surface. The colder the surface, 
the thicker the layer of oil, a l-inch layer of non- 
circulating oil is just as good an insulator as a 
14-inch layer of fibrous rock wool insulation used 
in building construction. Sometimes efficiency is 
increased by decreasing water flow and raising the 
outlet water temperature. 
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MERSION HEATERS 


Keeping the fluid temperature down is not the only factor in tem- 
perature control of hydraulic systems. In some steel mills and 
other heavy industrial plants, temperatures drop so low that the 
fluid must be pre-heated before start up of the machine to insure 
a viscosity within the maximum limit. 


HE accepted method of pre-heating hydraulic 

fluid is by the use of electric immersion heaters 
installed in the reservoir. These are constructed 
from a helical coil of nickel chromium resistance 
wire embedded in refractory material and enclosed 
in a metal case. Connections are brought out to 
terminals. 

The immersion heaters are rated in kilowatts and 
are specified on the basis of the amount of fluid to 


be heated. 


WsT 
= 
3412 + 


where: W = Weight of fluid — Ib. 
s = Specific heat of the ri — BTU/Ib. °F 
T = Temperature rise — 
+ = Heat up time — 2 el 


In calculating the heat losses through the sides of 
the reservoir, a loss of 5 watts per sq. ft. at 70 F 
is assumed. 

A general rule of thumb for estimating immer- 
sion heaters is that 1 KW will heat 100 gallons of 
oil 10 degrees in 1 hour. 

In addition to selecting the heating capacity of 
the immersion units, the watt-density or amount 
of heat generated per square inch of heater surface 
area is an important consideration in preventing 
burning of the oil. The watt density should be 
limited to 20 watts/sq. in. for circulating oil and 
15 watts/sq. in. for static oil. Watt densities higher 


FIG. 17. IMMERSION 
HEATERS IN A PRESS 
RESERVOIR are connec- 
ted in 3-phase for most 
efficient operation. Heat- 
ers should be installed as 
low in the tank as pos- 
sible and can be bent if 
necessary to avoid inter- 
ference with piping and 
valves. 


than these cause a build-up of carbon on the heater. 
This decreases its heat transfer ability and eventu- 
ally results in burnout of the heater and break- 
down of the oil. 


@ Heater Installation—The heaters should be 
mounted as close to the bottom of the reservoir as 
possible leaving only enough room to prevent 
sludge from coming in contact with the unit. In 
some installations this may be difficult because of 
interference with valves and piping. One solution 
is to bend the immersion heaters to the required 
shape and then flange mount them so they can be 
easily removed. 

In very large reservoirs, heating all the oil would 
be expensive and time consuming. If the heater can 
be located near the pump inlet, local heating may 
be sufficient to permit machine start-up. 

The thermostats controlling the heaters should 
be mounted away from any large input port at a 
height of 44 to 24 of the total tank height. They 
should be as {> as possible from the heaters. 

One circuit arrangement for connecting heaters 
and control is shown in Figure 18. With the power 
disconnect closed, the heaters are energized when 
the HEAT ON-OFF switch is set to on. When the oil 
temperature reaches 70 F, thermostat 1 is actuated 
de-energizing the contactor and the heating ele- 
ments. Thermostat 2 prevents the oil from over- 
heating. When this opens above the maximum al- 
lowable temperature, the cycling controls are de- 


| 

| 
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FIG. 18. COMMON IMMERSION HEATER CIR- 
CUIT and control uses two thermostats to control 
heaters and machine electrical controls. At 70 F 
thermostat 1 operates to disconnect heaters and 
start pump motor. An overtemperature of 125 F 
opens thermostat 2 to stop the machine cycle. 


FIG. 19. CIRCUIT PERMITTING EMERGENCY 
OPERATION connects normally open contacts of 
low temperature thermostat in pump motor inter- 
lock circuit for start switch. Pump can be operated 
before temperature reaches 70 F by holding the 
START switch. 


energized stopping the machine. The pump motor 
continues to run, so that oil circulates. 

To allow the pump motor to be started in an 
emergency, the normally open contacts of thermo- 
stat 1 may be connected in the motor starter inter- 
lock circuit as shown in Figure 19. In this circuit, 
the motor will run as long as the start button is 
held depressed or until the oil temperature has 
reached 70 F. 

In a large system such as a press having several 
large cylinder-ram assemblies where these compo- 


nents are distributed over a wide area, a relatively 
high percentage of the operating oil may be outside 
the reservoir. On starting such a system, the return 
oil can cool the oil in the heated tank. If a thermo- 
stat without a fairly wide differential of 15 to 20 
degrees is not used, several attempts at starting 
may be made before the system continues to oper- 
ate. This can be prevented by using thermostats 
having a built-in, adjustable differential or by 
using four thermostats, two are set at 70 F and the 
other two are set at 90 F. 


TOMATIC TEMPERATURE CONTROL 


Many industrial users of water do not realize that water is chang- 
ing from a plentiful natural resource to a precious and expensive 
one. Automatic controls for cooling water can pay for themselves 
within a very short time. 


'WO methods can be used to control flow of cool- 

ing water. In the on-off type of control, a 2-way 
solenoid valve installed in the water line to the oil 
cooler is actuated by a thermostat sensing oil tem- 
perature. One type of thermostat for this purpose 
is shown in Figure 20. The snap switch is actuated 
by the bellows plunger attached to the bellows. The 
bellows contains a temperature sensitive liquid 
which expands and extends the bellows with in- 
creasing temperature. The snap switch actuates 
the solenoid valve to allow water flow to the cooler. 
This control is usually wired in series with the 


machine switch, so that when the machine is shut 
down, cooling water is stopped. 

The second method of controlling cooling water 
is by using a bellows-controlled modulating valve 
as shown in Figure 22. This valve also makes use 
of the principle of a fluid which expands when 
heated. The probe, connecting line, and bellows are 
filled with this fluid. The probe is installed in the 
fluid reservoir so that as the fluid heats up, the 
bellows extends to open the valve and pass more 
cooling water to the oil cooler. Installing the probe 
in a well mounted in the reservoir permits removal 
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AUTOMATIC TEMPERATURE CONTROL 


of the probe for inspection or replacement without 
draining the fluid. 

A combination unit for controlling water flow 
is shown in Figure 21. This includes a filter, sole- 
noid valve and flow control valve. The flow control 
valve has a rubber diaphragm which is flexed by 
pressure into the machined grooves and hole of a 
brass orifice plate. One fixed rate of outlet flow is 
assured because flow is regulated according to the 
inlet pressures exerted against the diaphragm. 


e@ Conserving Cooling Water—One excellent 
way of saving costs in industrial plants is by con- 
serving cooling water. The cost of water distribu- 
tion is increasing steadily, even with a nearby 
water source. Water supply may be something that 
is assumed to be inexhaustible, until a city is faced 
with a shortage with the resulting restrictions or 
shut-down. Tests carried out in a plastics molding 
plant illustrate how much water can be saved by 
adequate control. 

In an analysis of 23 molding machines, the un- 
controlled flow was determined by meters and 
positive displacement methods. The water was orig- 


FIG. 20. THERMOSTAT control- 
ling a solenoid valve in the cooling 
water line has a bellows contain- 
ing an expandable fluid. Bellows 
actuates the snap switch through 
a plunger. 


inally controlled by manual valves which were sel- 
dom shut off during lunch periods, shift changes, 
or retooling. A satisfactory controlled flow rate 
was established by gradually throttling the cooling 
water with mechanical valves. Temperature was 
closely monitored by thermometers which were a 
part of the hydraulic system. 

Because the tests were run in winter, and water 
temperatures would be higher during the summer, 
a margin of 14 was added to the controlled water 
rate. Table VIII shows the results of the tests. 

The water control which was installed was a 
mechanical flow-rate control device that delivers 
one set rate of fluid flow regardless of varying 
pressures. This became the important water saver 
when water flow was required. In addition, sole- 
noid controlled valves were installed to control the 
on and off flow of water. When wired in series 
with the main control switch of each machine, 
these valves became an important water saver by 
shutting off water flow when the machine was not 
in operation, and starting the flow when operation 
was resumed. 

By computing the number of shifts operating, 
days of the week worked, and other governing 
factors, the results as near as could be determined 
were as shown in Table VIII. vv 


FIG. 21. SOLENOID VALVE, filter FIG. 22. MODULATING VALVE 
and flow control valve are com- 
bined in this unit for controlling 
cooling water. Flow control has a 
moving rubber diaphragm which 
seats against an orifice plate. 


for controlling cooling water flow 
is a normally closed unit which 
opens as the reservoir oil heats up. 
Probe is installed in the reservoir; 
connecting line and bellows con- 
tain expandable fluid. 


TABLE Vill—Water Savings by Applying Flow Controls 
Machine Number of Uncontrolled Controlled Weekly Total Weekly 
Molding Machines Fiow Rate Flow Rate Conservation Conservation 
Capacity Operating Per Machine Per Machine Per Machine Gal. 
Ox. G.P.M. G.P.M. Gal. 
a ! 3.9 1.0 29,232 29,232 
8 10 3.9 1.0 38,137 381,744 
12 3 41 1.0 31,248 93,744 
16 4 8.9 4.0 49,392 197,568 
28 ! 8.9 4.0 49,392 49,392 
32 ! 8.9 4.0 49,392 49,392 
60 3 8.9 4.0 72,818 218,454 
Total 1,019,152 


Reprints of this 16-page report may be ordered from aprLiep HypRAULICS, 812 Huron Rd., Cleveland 15, O. 25 cents each. 
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FLUID POWER 
CONTROL VALVES 


Pressure Drop Reduced 15% 


The higher the back pressure in a con- 
trol valve the greater the power loss and 
the less efficient the fluid power system. 


Advance design in Commercial’s 
control valves—larger circulatory pass- 
ageways, more uniform cross sections, 
smoother wall surfaces, and freedom 
from abrupt direction changes—lowers 
internal pressure drop as much as 15%. 


Commercial valve performance is 
increased because flow around large 
outside surfaces of solid spools is un- 
impeded—not forced through constrict- 
ing orifices. And Commercial’s valve 
passageways have equal or greater 
cross-sectional area than inlet or 
work ports. 


Load Drop Eliminated 

Pressurized return flow in many con- 
ventional control valves frequently 
results in erratic operation—sudden 
movements and one load dropping 
while another is being positioned. 


An individual check, located so as 
not to cause any passageway constric- 
tion, is built into every working section 
of a Commercial control valve. It 
blocks all pressurized return flow until 
it is overcome by pressure build-up 
from the pump—makes for safe, smooth, 
precise and accident-free operation. 


2000 PSI Operation Perfected 


Because of structural design weaknesses 
in many control valves optimum opera- 
tion at pressures up to 2000 psi is often 
not practical or even possible. 


With Commercial’s control valves 
operation at pressures up to 2000 psi 
is recommended. The non-porous grain 
structure of the high-strength, semi- 
steel castings used in Commercial’s 
valve sections prevents seepage of 
pressurized oil. And because of their 
greater strength the section castings do 
not distort when stressed under pressure. 


The use of O-rings—instead of gas- 
kets—for all sealing between sections 
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NEW DESIGNIN 


INLET SECTION 
Side or top inlet ports—optional usage 


COMMERCIALS TB SERIES 0 


IRECTIONAL CONTROL VALVE 


Low pressure return 
top or side outlet 


ports—optional usage 


WORKING SECTIONS 
Four-way, three-position, 
work ports blocked in 
neutral with mounted 
“swing -cushion” 


Four-way, three-position, 
work ports open in neutral 
Four-way, four-position, 
work ports blocked in 
neutral— open in fourth 
position 

Four-way, three-position, 
work ports blocked in 
neutral 


and at the ends of spools assures leak- 
proof operation. Elimination of gas- 
kets between sections also precludes 
overstress and distortion of section 
castings to prevent possible leakage. 


Overload Protection Built In 


A combination overload relief-pressure 
valve—incorporated right in the hous- 
ing of Commercial’s control valves— 
provides positive safety protection for 
the fluid power system, plus overload 
protection for the structural members 
and tools of the machine in operation. 
Its complete cartridge construction 
permits easy removal from the inlet 
section of the valve bank—for quick 
inspection or replacement. 


Rated on Performance 


For the purpose of greater accuracy 
all Commercial control valves are rated 
on the basis of performance—not mere 
size of inlet and outlet ports alone. With 
Commercial’s “performance-rated” 
control valves proper valve selection 
for any fluid power system is based on 
total pressure drop values when assem- 
bled in various combinations of actual 
operating actions. 


Commercial’s control valves involve 
parallel circuit operation—provide 
pressure to two or more operations 


Circle 31 on Reader Service Card 


simultaneously when so desired. Work- 
ing sections having three-way, three- 
position; four-way, three-position; 
and four-way, four-position actions, 
are available and can be assembied 
independently in any combination or 
sequence. 


Engineering Help Available 


The technical help Commercial sales 
engineers can offer on the application 
of Commercial fluid power valves, 
pumps, motors and cylinders, can easily 
contribute the kind of fluid power cost 
savings and improved performance you 
are looking for and need. 


ENGINEERING DATA FREE 


For more information write to Dept. 
A-32, Commercial Shearing and 
Stamping Company, Youngstown 1, 
Ohio. For your copies of Commercial’s 
fluid power engineering bulletins just 
check the items below in which you are 
interested and attach to your letterhead. 


(0 “Performance Rated” Valves, Catalog H-12 
(CD Oil-Hydraulic Pumps and Motors, Catalog H-4 
(C Oil-Hydraulic Cylinders, Catalog H-3 
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BUILT 


ENGINEERS 
WHO SPECIALIZE 


SA 


Waterman Engineering Company has furnished 


thousands of flow regulators to all types of indus- 


tries with growing satisfaction. 


Their experience in this field is most valuable in 


accumulating a fund of data on flow control appli- 


cations. Waterman offers you this experience in 


solving your flow control problems. Only a few 
WATER 


of Waterman models are shown on this page. ENGINEERING COMPANY 


Write for latest bulletin A 


WATERMAN ENGINEERING COMPANY 
725 CUSTER AVENUE @ EVANSTON, ILLINOIS 
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A hydraulic 


counterbalancing 


system for a I-ton 


milling head permits 


raising and lowering 
the head during 
milling with a 


3-hp motor at speeds 
of 40 to 80 ipm. 


FIG. 1. COUNTERBALANCING CIRCUIT maintains 480-psi pressure on Pe a 

cylinder head end at all times. 2-gpm section of pump is unloaded during ; Wei 
cylinder down-stroke and l-gpm output and cylinder exhaust is dumped , 
through relief valve. On cylinder up-stroke both sections of pump deliver a 
to system and excess is dumped over relief. 

~ 


... for an overhung milling cutter 


one 

@ By Brad Bartlett LTHOUGH hydraulics is usually’ associated, with such high force op- 
and Ernest L. Kaiser erations as pressing and-tool feeding, cliavacteristics of fluid under 
pressure makes it ideal for other applications, At Kling Bros. Engineering 
Works, design engineers have taken advantage of the variable column 
effect of a cylinder to counter-balanice an overhung milling head’ on a 
beam and column mill. 

The weight of the milling head and 40-hp spindle drive motor on the 


me 


BRAD BARTLETT, Chief Engineer, ‘ERNEST 1. KAISER, Design Engineer, Kling Bros. 
Engineering Works, Chicago, Ill. 
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COUNTERBALANCING CIRCUIT 


Kling Mill all high speed face mill is 2000 Ib. and its 
vertical speed varies from 40 to 80 ipm. Calculating 
only the horsepower required to raise the weight of 
the milling head at the maximum speed gives about 
4 hp. This is in addition to the power required 
to supply milling forces. The reversible electric gear 
motor which was selected to drive the milling head 
up and down is rated at 3-hp and its output shaft 
rotates at speeds of 140 to 280 rpm driving the 
head through a screw. 


COUNTERBALANCE SYSTEM 


The milling head rides on ways and its weight is 
suspended by a link chain relieving the screw of 
large frictional forces. The chain rides over three 
fixed pulleys and a pulley mounted on the cylinder 
rod as shown in Figure 1. The end of the chain is 
fixed to the machine frame. 

The counterbalancing cylinder, which is mounted 
inside the machine frame for space saving, is sup- 
plied with fluid by a dual gear pump. This pump 
has two sections with capacities of 1 and 2 gpm 
and supplies the clamping cylinders of the machine 
as well as the counterbalancing system. The 2-gpm 
section of the pump is normally unloaded through 
a 3-way solenoid-operated valve. This valve is ener- 
gized to direct fluid from the 2-gpm section into 
the system when the milling head and the cylinder 
piston are traveling up. Both sections of the pump 
are then required to supply the cylinder. 

A relief valve connected to regulate pressure in 
the counterbalancing cylinder is set at 480 psi. The 
counterbalancing cylinder has a 34-inch bore and 


FIG. 2. CLAMPING CYLINDERS are shown in this 
view. Small cylinder at extreme left rotates swinging 
arm through rack and pinion. Side clamp cylinder 
shown below has a bore of 5 inches. 


a 36-inch stroke. The 480 psi pressure acting on 
the cylinder piston produces a force of 4000 lbs. 
Because of the pulley arrangement and the fact that 
the chain is fixed at one end, this force just bal- 
ances the 2000-lb milling head. For this same rea- 
son the cylinder moves at only 20 to 40 ipm—just 
half as fast as the milling head. 

During the up-stroke of the cylinder at 40 ipm, 
1.44 gpm are required to maintain the cylinder full 
of fluid. Since both sections of the pump are de- 
livering to the system, 1.56 gpm is dumped over the 
relief valve. During the down-stroke of the cylinder 
at 40 ipm, the cylinder is exhausting 1.44 gpm and 
the pump is delivering 1 gpm, so that the total of 
2.44 must be dumped over the relief valve. 


CLAMP SYSTEM 


In addition to supplying the counterbalancing 
cylinder requirements during the up-stroke, the 
2-gpm section of the pump provides fast action for 
the clamps of the machine. The electrical control 
circuit is designed so that the unloading valve sole- 
noid is actuated by the pushbuttons controlling the 
clamping cylinders. When the pushbuttons are held 
down, the clamp cylinders are supplied by the full 
pump output of 3 gpm for fast action. When the 
pushbuttons are actuated only momentarily, the 
clamps operate on 1 gpm for slow action. 

A swinging arm clamp is operated by a cylinder 
through a rack and pinion. This swinging arm ro- 
tates 90 degrees to clear the work and permit its 
removal upward. Two cylinders of 4-inch bore and 
8-inch stroke are mounted on this swinging arm 
and are controlled by one valve. The cylinders may 
be operated together or one may be operated alone 
by closing gate valves at the ports of the other 
cylinder. vvv 


FIG. 3. POWER UNIT for the machine consists of a 
dual gear pump of 1l-gpm and 2-gpm sections driven 
by a 2-hp, 1800 rpm motor. Units are mounted on a 
9-gallon reservoir bracketed to the machine frame. 
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was so conservative that its capacity was increased to 
10 million pounds by substituting a laminated cylinder 

and adding a fluid motor driven pump 
to boost system pressure to 6000 psi. 


= of a high pressure pump driven by a fluid 
motor to step up system pressure from 3000 to 
6000 psi is a design feature of the hydraulic circuit 
on a plate stretching machine. Aluminum plates up 
to three inches thick, 136 inches wide and 36 feet 
long are pulled until about two percent permanent 
stretch has been given to them. Plates are stretched 
after rolling to relieve stresses and level the surface. 

‘The stretcher-leveler machine is installed at the 
Trentwood Works of Kaiser Aluminum and Chem- 
ical Corp., Spokane, Wash. It can exert a pulling 
force of 10 million pounds, and the exactness and 
division of control are ideally handled by the hy- 
draulic and pneumatic systems. 


e Large components—This stretching requires 
some of the largest hydraulic components ever 
constructed for 6000 psi service, and massive struc- 
tural parts which required months for fabrication. 


w. Rk. MATTHEWS, Design Engineer, Spokane, Washington 


This machine's original design for 4 million pounds 


ADDING DRIVE 


...increases 
plate stretcher capacity 


@ By W. R. Matthews 


The main cylinder is of multi-layer design. It has 
25 laminations, each of plate steel rolled over the 
inner layer and butt welded to obtain a total thick- 
ness of seven inches. The closed end of this cylinder 
is a steel, dome-shaped casting. The ram is of Mee- 
hanite cast iron, 44-in. dia., with an 84-in. stroke. 


@ Design change—Originally designed for 4 
million pounds, the capacity of the machine was 
increased to 10 million pounds pull by substituting 
the laminated cylinder and adding a pump driven 
by a fluid motor to increase hydraulic pressure to 
6000 psi. The basic design permitted use of the 
original ram in the new cylinder. The foundations 
were reinforced to absorb the sudden, tremendous 
energy released if a plate should break or slip. 


@ Controlled Stretch—The amount of stretch 
is measured and indicated on a large dial actuated 
from the movable jaw attached to a cross frame, 


and pulled by the hydraulic cylinder through a 
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Plate being stretched 


Sa 


series of pulleys by a cable. As the cable unwinds 
from a drum, it moves the pointer around the dial, 
through a solenoid clutch. This clutch does not 
engage until pressure on the plate takes up any 
slack, and instantly disengages when pressure 
drops, if a plate breaks or slips, preventing damage 
to the dial indicator. 

Plate ends are clamped by air at 100 psi. A 
plate is placed in the stretcher by an overhead 
crane, which maintains a lift on the center to off- 
set the bending action due to its own weight be- 
fore sufficient stretch has been established. When 
the stretch and this bending have been equalized, 
the large dial is set to register stretch from that 
point until the desired permanent stretch is at- 
tained. 

The clamping jaws must divide the total pull 
evenly or rupture might result. Air pressure control 
to the clamping cylinders, plus design and adjust- 
ment of the jaws, must be very exact. If the squeeze 
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STRETCHER-LEVELER is 92 ft. long on structural 
steel foundation set in concrete. Forged steel columns 
are 65 ft. long and weigh 45 tons each. Movable jaw 
weighs 46 tons, stationary jaw 35 tons. Ram is 44-in. 
dia. with 84-in. stroke, operating in 7-in. thick lam- 
inated cylinder. 


OIL PRESSURE for plate stretching is increased 
from 3000 to 6000 psi by the fluid motor driven 
pump pointed to in this photo. 


AIR CYLINDERS raise the clamping frame for in- 
sertion of plate, then apply proper holding pressure 
during stretching. 


is too great, the plate will be thinned in the area 
of the jaws, tending to concentrate the stress. Too 
little squeeze may allow the jaws to slip and give 
uneven pull, or drop the pull altogether. 
Automatic controls are provided so that once 
set, a stretch cycle can be duplicated exactly. How- 
ever, in actual operation, the operator watches the 
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ADDING GOOD PSI DRIVE 


stretch gage and lets the automatic controls take 
care of timing and hydraulic sequence. 


@ Cireuit—tThis 6000 psi circuit has many novel 
features, including mounting the hydraulic com- 
ponents and 1200 gallon oil tank so all are pro- 
tected from hydraulic and mechanical shock. In this 
design, the columns are in tension, with the rigid 
tie to the foundation at the head end, next to the 
movable jaw casting. The tie rods between the main 
cylinder ram and the massive movable jaw casting 
are also in tension. Any sudden increase, due to 
a plate breaking, will not buckle these rods, as 
would be possible if the rods were in compression 
or subject to a sudden reversal of stress. 

The air cylinders and control mechanism raises 
the heavy pins tieing the cross yoke to the main 
column, when it is necessary to change the dis- 
tance between jaws for longer or shorter plates. 

The control handle is mechanically connected 
direct to the stroke control on the variable de- 
livery pump supplying the main cylinder. This 


pump is reversible for the return, accomplished by 
the double-acting cylinders on each side of the 
main cylinder. The initial stretch is furnished by 
these rams, while oil is sucked into the main cyl- 
inder through an 8-in. prefill valve. 

The main pump is an axial piston, variable de- 
livery, reversing type, with servo control and stop 
to limit delivery to 110 gpm. Originally this stop 
and the relief valve were set at 2500 psi, but due 
to increased demands for larger plates, this pump 
has to operate at 3000 psi. A fluid motor driven 
pump then boosts this pressure to 6000 psi. Even 
with this 100% increase in hydraulic pressure, 
the stretcher has operated very satisfactorily. 


@ Lunge control—A sudden increase in pres- 
sure at each jack cylinder, due to main cylinder 
lunge at moment of plate breakage is partially ab- 
sorbed by accumulators. In normal operation, the 
sequence is very smooth and the pull back after 
stretching is accomplished with no more apparent 
stress than could be expected from an ordinary 
press of much smaller capacity. This is due to the 
component and circuit design, and the near-perfect 
balance of control functioning. vvv 


6000 psi 


MAIN 
CYLINDER 


Stretch 3” a 
3200 psi Relief 


Got Tonk 


STRETCHING PRESSURE is increased beyond the 
maximum limit of the main variable displacement 
pump by the addition of a fixed displacement high 


pressure pump. This pump, driven by a fluid motor, 
is connected in series with the main pump when sys- 
tem pressure at 3000 psi op a seq e valve. 
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Fire-Safe Hydraulic Fluids: 
HOUGHTO-SAFE 600 Series 


water-base, maximum efficiency fluid 
proven by 4 years’ use in industry and 
to date nearly 3 years in Navy carrier 


catapults. Covers up to 85% of all needs. 


HOUGHTO-SAFE 1000 Series 


fortified phosphate ester base fluid gives 
highest hydraulic efficiency with ex- 
tended fire protection for systems run- 
ning consistently over 150°F., heavily 
loaded pumps and bearings. 


HOUGHTO-SAFE 
.+.@ product of 
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Have you ever watched hydraulic fluid spray from a broken 
line? Under pressure, it can carry 50 feet or more. Any time a 
fork truck or any hydraulic equipment operates within 50 feet 
of sparks, flame, or hot metal, it becomes a potential flame thrower. 
But these hazards can be eliminated . . . with HOUGHTO-SAFE. 


HOUGHTO-SAFE gives you all the needed features of a top- 
grade hydraulic oil, including rust and corrosion prevention. 
It's non-toxic, safe to handle. The Houghton Man can help you 
take the fire danger out of any hydraulic application. Call on him 
or write E. F. Houghton and Company, 303 W. Lehigh Ave., 
Philadelphia 33, Pennsylvania. 


Ready to give you 
on-the-job service... 
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Forward - Return : 
Limit Switch > 

Cushion 

Limit Switch 


Air cushioning of a 
rotary actuator was possible 
because of the light weight 
of the index mechanism. 
Heavier weights have 


a tendency to produce FIG. 1. AN AIR-OPERATED ROTARY ACTUATOR performs the 


* . = 180-degree indexing required in this special drilling machine. The 
bounce with air cushioning, limit switches which are momentarily actuated by cams on a rod 


and hydraulic methods extension of the actuator control direction and cushioning of the 
actuator. Air line controls and surge tank are mounted in the ma- 
are usually necessary. chine base. 


AIR CUSHIONS ROTARY ACTUATOR 


... for 180-degree index 


@ By R. C. Rowe reer of 180 degrees was required on a special machine built 
and J. C. Dale by Center Tool and Die for drilling an automotive transmission 
part. Because no standard mechanism was available for 180-degree 
indexing, an air-operated rotary actuator was selected to rotate 

the work. 

The machine was designed to drill 8 small-diameter holes at angles 
of 70 and 55 degrees with the axis of the work. The problem was 
further complicated by the requirement that these holes had to be 
drilled from the edge of the center hole of the work, and the break- 
through point on the inside had to be the same for all holes. 

The first step in planning the machine was the decision that four 


Rn. c. ROwE, Chief Engineer, Center Tool & Die, Inc., Muncie, Ind. 3. c. DALE, 
Sales Engineer, Tec Engineering Corp., Logansport, Ind. 
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Interchangeable! 25 Million Cycles in Tests! 


Now the JIC spool solenoid valves join the Ross Skyline. Now 
six actuating heads and seven in-line and base mounted bodies— 
all completely interchangeable—give you any valve you want in 
this series designed especially to last millions more cycles than 
ordinary valves. But, these quality valves come to you at 
sensible prices! For instance, the 34” Silvermodel base mounted, 
4-way is only $62.50 complete, and complies with all JIC 


requirements. Write for bulletin 315. 


C&§ OPERATING VALVE COMPANY 


105 EAST GOLDEN GATE AVENUE 


DETROIT 3, MICHIGAN 
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AIR CUSHIONS ROTARY ACTUATOR 


drill heads should be arranged radially and the 
work indexed 180 degrees to complete the 8 holes. 
This arrangement was selected because of the 
symmetry of the holes. The search then began for 
an indexing mechanism to give the required 180- 
degree rotation. Because no suitable index unit 
could be obtained for this application, an air-op- 
erated rotary actuator was applied with necessary 
electrical controls for starting, stopping, and cush- 
ioning to a smooth stop. 


PNEUMATIC SYSTEM 


The rotary actuator is driven by 60-psi air 
through a solenoid-operated, 4-way valve as shown 
in Figure 2. The actuator displaces 16.4 cu. in. of 
air each cycle, and the air line is a 3/8-inch cop- 
per tube for fast action. Indexing time is .6 second; 
total time for the machine cycle is 34 seconds. 
In order to supply the required air during index- 


ag 


ing, a surge tank was mounted in the base of the 
machine. This tank is 26 inches long and 9 inches 
in diameter, and is mounted lower than the rest 
of the air components, so that any accumulation 
of moisture drains into the tank and can be re- 
moved. The surge tank eliminates any jerky motion 
which might occur because of the large amount of 
air required through the 1/4-inch air line to the 
machine. 

For operation on air, the rotary actuator is 
chrome plated inside to protect against corrosion. 
With the air supplied at 60 psi, the actuator de- 
velops 250 in.-—lb. torque. Although this much 
torque is not actually required (the index table 
can be rotated by hand) it was supplied to insure 
a positive stop at the end of index. 


CUSHION DESIGN 


The first approach in cushioning the rotary ac- 
tuator at the end of its stroke was the use of a 
cam-operated deceleration valve. However, the re- 
ciprocating motion of the indexing and the require- 


FIG. 2. ACTUATOR DIREC. 
TION is controlled by 4-way 


] solenoid-operated valve with 


4 exhaust directed through 2- 


Forword way spring-loaded, solenoid 
‘ valve. De-energizing the Cush- 


ion solenoid forces actuator 
exhaust through the flow 
Vv control valve and cushions 
actuator movement. 


on FIG. 3. AUTOMOTIVE 

TRANSMISSION PART must 
have 8 holes drilled at angles 
of 70 and 55 degrees with the 
axis. These holes are started 
at the edge of the inner hole 
and must all break through 
at the same height inside. 
Symmetry of the hole ar- 
rangement indicated 180-de- 
gree indexing. 


FIG. 4. ELECTRICAL SYS- 
TEM controls the pneumatic 
indexing. Worked out by the 
machine designer, the system 
includes single and double- 
break relays which channel 
the signals from limit switch- 
es on the drill heads and the 
rotary actuator to control the 
machine sequence. 
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ment for two, accurately mounted 
cams complicated this design. Ac- 
tuating a limit switch which in 
turn controls a solenoid valve is 
a much simpler and more reliable 
method. 

The rotary actuator is cushioned 
by deactuating a 2-way solenoid 
valve which shuts off the free ex- 
haust from the actuator and forces 
it through a restricting flow con- 
trol valve. 

Determining the point at which 
the cushion should be applied re- 
quired some testing of the machine 
operation, and it was finally deter- 
mined that the 2-way solenoid valve 
should be deactuated when the 
rotary actuator had completed 90 
degrees of its indexing travel. Be- 
cause of the operating time of the 
limit switches, relays, and valves, 
the cushion is probably effective 
only after the last 20 degrees of 
the 180-degree travel. 


MACHINE SEQUENCE 


The sequence of machine opera- 
tions is: 

a. With work in starting, 0-de- 
gree position, heads move in to 
drill four holes and return. 

b. Forward solenoid is ener- 
gized through the Fwd-Ret limit 
switch to index the work, As soon 
as indexing begins, the solenoid 
is de-energized. 

c. At the 90-degree point, the 
Cushion limit switch is momentari- 
ly actuated to de-energize the 
Cushion maintained-position sole- 
noid. The Fwd-Ret limit switch is 
actuated to the opposite position, 
setting up the circuit for the Re- 
turn solenoid to be energized. 

d. When the index mechanism 
reaches the 180-degree point, it 
comes against a positive stop and 
the Cushion solenoid is energized. 

e. The drill heads move in and 
out to drill the second set of four 
holes. The Return solenoid is ac- 
tuated and cushioning is effected 
at the 90-degree point the same 
way as on the forward index. 

An interesting safety feature of 
the machine is the protection af- 
forded by the 2-way solenoid valve 
if electrical power is lost. Using a 
valve which is spring-loaded to the 
closed position insures immediate 
cushioning in this emergency and 
prevents the table from slamming 
into the end stop. vvv 
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DROLUBES 


PROTECTION The fire-resistance of CaRBIDE's 
fire-resistant hydraulic fluids has been proved by severe, 
exhaustive laboratory tests. And, in actual service, water- 
base Ucon hydrolubes have prevented serious fires and 
injuries during more than 10 years of routine use in all types of 
industrial hydraulic equipment. The common fire hazards 
connected with hydraulic operations are eliminated when Ucon 
hydrolubes are used. UCON hydrolubes are classified as ac- 
ceptable, less hazardous fluids by Factory Mutual Laboratories. 


ECONOMY con hydrolubes 150-CP and 275-CP 


are the economical answer to fire-resistance in hydraulic fluids. 
Most commercial hydraulic equipment can be easily converted 
to Ucon hydrolubes with a minimum of time and expense. 
Ucon hydrolubes have no harmful effects on most packings or 
seals. In fact, in many instances, reduced leakage losses have 
been reported. Ucon hydrolubes also provide maximum pro- 
tection against liquid and vapor phase corrosion and have 
outstanding anti-wear characteristics—thus, pump repiacement 
costs are also held to a minimum. 

Why not get all the facts on how Ucon hydrolubes can mean 
protection plus economy for you. Write today for the booklet, 
“Ucon Hydrolubes Spell Safety,” F-40134. 


UNION CARBIDE CHEMICALS COMPANY 


30 East 42nd Street, New York 17, N. Y. 
“Ucon" is a registered trade-mark of UCC. 
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HMydrauli 
Transmission 


a HYDRAULIC ADJUSTABLE-SPEED DRIVES in con- 
junction with servo controls maintains liquid level 
in beer-can and bottle filling machines within +; 
in. of the desired level. 


Beer is pumped from a storage reservoir to the filler 
reservoir on the floor above. Level is sensed by change 
in pressure. Higher level corresponds to higher 
ressure; lower level corresponds to lower pressure. 
ressure signal modulates an air transmitter unit 
whose output is fed to a signal processing unit. 
Output of the signal processor controls the drive. 


Smooth, fast and precise control of liquid 
level in a beer-bottle and can filling 
machine is a must. Over or underfilling 


can be very costly. Here's how a... 


HYDRAULIC TRANSMISSION 


... maintains right head on beer 


ESERVOIRS in the beer filling machines of a 
large western brewery are small compared with 
the flow demands made during the actual filling 
process. This makes level control very sensitive and 
requires extremely fast response of the level control 
system. At the same time the highly carbonated 


beverage must be handled gently or foaming makes 
the precise control required impossible. All these 
requirements are filled by hydraulic transmissions 
controlled by air-hydraulic servos. 


e@ Circuit Arrangement—Beer is pumped from 
storage tanks to the filler reservoirs on the floor 
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above by constant-displacement 
sanitary pumps driven by two-way 
hydrostatic transmissions, Level of 
the beer in the reservoirs is sensed 
by pressure. Low level results in 
low pressure, and an increase in 
the level produces an increase in 
pressure. The pressure signal is 
transmitted to the air-hydraulic 
servo control of the transmission 
to instantly vary drive speed or 
direction of rotation. 

Transmission Characteris- 
tics—The hydrostatic transmis- 
sion is obtained as a complete unit 
from the manufacturer. Reservoir, 
variable-displacement pump, con- 
stant-displacement motor, all valv- 
ing and other necessary circuitry 
are furnished as an assembly com- 
plete with electric drive motor. 
Pump and motor are radial piston 
type. Reversal of the motor or out- 
put shaft is accomplished by re- 
versing the direction of oil flow 
from the pump. Maximum output 
speed is 1600 rpm with the rec- 
ommended input of 1750 rpm to 
the pump. 

Output torque of the unit is 125 
lb-in. or starting; 90 lb-in. or con- 
tinuous operation and 135 Ib-in. 
peak torque for periods not ex- 
ceeding ten per cent of operating 
time. Input requirement is from 
2 to 4 hp depending upon output 
required. The transmission unit 
proper is 175 in. long, 12% in. 
wide and 85% in. high. Net weight 
is 95 |b. 

The system will increase, de- 
crease, stop or reverse the flow of 
beer into the filler tank. Overall 
accuracy is +1/16 in. Additional 
features of the system are inher- 
ent overload protection and the 
ability to flush the beer pumps 
with water under pressure for san- 
itary purposes without disconnect- 
ing the drive. vvv 


Reprints available . . . 


AIR & OIL CIRCUITS 
GUIDE 


This 32-page booklet which ap- 
peared in the January issue can 
be ordered. 


Price per copy 50 cents 
For orders of 100 or more 
35 cents 


From: 


APPLIED HYDRAULICS 
812 Huron Rd. Cleveland 15, Ohio 
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Secret of the exclusive Flodar 
Self-Flaring seal. Drawing re- 
veals how tube is automati- 
cally flared when molybdenum 
steel sleeve is pressed into 
flared mouth of connector 
body as nut is tightened to a 
stop. 


Phantom illustration shows 
Flodar Self-Flaring hydraulic 
fitting with nut turned wrench- 
tight in rockbottom position. 


You save time and costly pre- 
paratory work with Flodar’s unique 
Self-Flaring Hydraulic Fitting. Sim- 
ply connect the tube, nut and pat- 
ented sleeve to the connector body, 
tighten to rockbottom with a wrench 
—and your leak-proof connection is 
made. No tube-shearing, no pre-work, 
no leaks . . . and Flodar Self-Flaring 
fittings can be repeatedly assembled 
and disassembled without fear of 
leakage. 


FEATURES OF SELF-FLARING FITTING 


Makes perfect joint because 
tubing is internally supported b 

wedge insert upon which self- 
flare is made as nut is tightened. 


@ Reduces Installation Time be- 
cause mechanical flaring is elim- 
inat 


@ Saves Tubing Cost, because fit- 
ting does not require costly 
heavy wall tubing to make good 
joint. 

Guarantees full, unrestricted 
flow of fluid through tubing. 


FLODAR LINE OF FITTINGS IS COMPLETE 


No-Flare Style 
Flodar No-Flare Fittings are of three- 
piece construction with 3-point support 
for stronger tube assembly. They ab- 
sorb excessive vibration, feature an 
alloy steel sleeve to grip the tube which 
creates burnished sealing surface. 


Flare Type Fittings 
Flodar Flare type fittings are made to 
exacting dimensions, assuring perfect 
sealing. The internally tapered alloy 
steel sleeve perfectly matches tubing 
flare, firmly coins flare against connector 
body seat as the nut is tightened. 


Other Flodar Products: 


Self-Coined Metal-to-Metal Porthole, O-Ring Porthole 
and standard High Pressure Pipe Fittings. 


Stocks in all 
Principal Cities 


FLODAR 
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Write for our New 
Illustrated Catalogs 


CORPORATION 


16911 St. Clair Avenue 
CLEVELAND 10, OHIO 


For positive LO DAR 
Leak-Pro® 
4 yon 
| ays HYDRAULIC TUBE 
alw 
f 
| 

ai 
| 
| 
_ | 

| 


With the rapidly increasing use of 
hydraulics in industry, it is essential 
to give maintenance personnel 
sound training in trouble shooting 
the new equipment. Here's 

how one company does it. 


HYDRAULICS 
TRAINING 


@ By R. D. Reeve 


NSTEAD of proceeding by trial and error, Re- 
public Steel Corporation sponsors a course in hy- 
draulics as part of their training program. In the 
first quarter, maintenance men discuss basic hy- 
draulic theories and their application to plant 
problems. During the second quarter, they make a 
detailed study of simple valves and circuits. In the 
last quarter, they analyze hydraulic blueprints and 
problems involved in trouble-shooting. 


@ Realism—Attendance is voluntary, and after 
working hours, so the learning situation must be ef- 
fective and interesting. During each session, the 
men discuss principles that can be applied to their 
jobs the very next day. Since a primary objective 
of the course is to help the employee keep abreast 
of new developments in hydraulics, the use of new 
manuals and work on new types of equipment are 
an integral part of the program. 


e@ Hydraulic model—One of the devices used in 
the training program is a hydraulics equipment 
board, This consists of a steel plate for mounting 
various valves. Oil lines are painted red or blue, des- 
ignating either pressure or return lines. An ac- 
cumulator, pressure gauges and hoses, interchange- 
able from one valve to another, are also on the 
board. Power is supplied by a single horsepower 
motor mounted on an oil reservoir containing baffle 
plates and a filter. Also mounted on the reservoir 


R. D. REEVE, Project Leader, Human Engineering Institute, 
Cleveland, Ohio 
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rotory spool valve 
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DESCRIPTION 


A PRESSURE CONTROL SWITCH & CAM ROLLER VALVE J VELOCITY CONTROL VALVE 

8 RELIEF VALVE F MAN OPERATED PILOT VALVE K DECELERATION VALVE 

c CHECK VALVE G 4-WAY DIRECTIONAL VALVE Z PILOT OPERATED CHECK VALVE 


PRESSURE REDUCING VALVE H ROTARY SPOOL VALVE M SOLENOID OPERATED VALVE 


HYDRAULICS BOARD permits demonstration of numerous fluid power applications. An accumulator, cylinder, 
various valves, and hose and tubing are mounted on a steel plate. 


DIAGRAM shows how the components are placed on 
the board to facilitate setting up various hydraulic ap- 
plications. System can operate from 100 to 1000 psi. 


is a hydraulic motor with a pressure control valve 
to operate the system from 100 to 1000 psi. 

@ Demonstrations—With the training board, 
audio-visual presentations are possible. For exam- 
ple, while the group discusses an accumulator, they 
see it in actual operation, understand its character- 
istics, and learn the safety precautions necessary in 
maintaining this piece of equipment, 

Valves have been cutaway as illustrated, to facil- 
itate understanding. When the men are studying a 
manually operated pilot valve, they see a valve in 
actual operation, as well as a cutaway model of an 
identical valve. 

Both manual and pilot-operated systems are 


HYDRAULIC POWER is supplied by a single horse- 
power motor mounted on the oil reservoir, along 
with a fluid motor and pressure control valve. 


studied in detail on the hydraulics board. If the 
students have discussed the over-all function of 
manual or pilot control, it is easier to understand 
the component parts of each system. By applying 
the knowledge gained, the group members become 
more adept at repairing breakdowns that occur on 
their jobs. 

e Trouble-shooting—Because many breakdowns 
that occur on the job can be simulated, the hy- 
draulics board is a realistic trouble-shooting aid. 
Sometimes pressure settings cause hydraulic failures 
in the shop. This same situation can be duplicated 
on the board. Thus the maintenance men learn how 
to make correct pressure settings. vvv 
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-INES on this hydraulic 
\ power unit mounted on top 
of a 1500 ton press are 
joined with welding 
couplings. 


Many large press circuits require lines larger than !-l/ inches. One sure 
method to produce a leak-proot joint is to weld. There are drawbacks: 
Are permanent joints desired? Will welding greatly increase assembly cost? 
Will welding scale and distortion cause trouble? Equipment design and use 
will answer the first two questions. To answer the third .. . 


WELDING COUPLING DESIGN 


... eliminates risk of weld scale damage 


CROSS-SECTION through welding couplings shows 
tongue and groove connection. The cavity prevents 
formation of welding scale. 


@ By Gilbert A. Gaum 


i designers of piping for hydraulic equip- 
ment, particularly large presses and other fab- 
ricating machinery where fluid lines exceed 114 
inch diameter, prefer welded to threaded and 
flanged joints. Welding protects against mechanical 
and thermal shock loads, vibration and other serv- 
ice conditions, and also often cuts piping costs. 
Optimum flow conditions are attained, pressure 
losses are minimized and space is saved when 


GILBERT A. GAUM, Tube turns, Louisville, Ky., a division of 
National Cylinder Gas Company 
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WELDING COUPLING DESIGN 


Continued from page 102 


$ | § 50 changes in direction are made with forged welding 
fittings. 

While welded piping is more serviceable than 
threaded and flanged piping, the presence of weld- 
ing scale is a constant menace to close tolerance 
*$18.50 is the list price pumps and valves. 


for the 4" port size and , 
$19.50 for the 34” less e@ Butt welding—A great deal of study, time and 


usual quantity discounts. money have gone into the development of improved 
hydraulic fluids and packing, in order to increase 
the efficiency of hydraulic equipment and hold 
down maintenance overhead. But it is virtually im- 

. possible to keep equipment operating properly and 
NO MORE a to avoid expensive downtime and repairs when 
; piping is joined by conventional butt welding— 


List Price* 


AIR VALVE 
TROUBLES 
FROM DIRT OR CORROSION 


{AND WITHOUT COSTLY FILTERS AND OILERS) 


Low initial cost. | All components are 
Need no oilers and ' corrosion resistant. 
filters (time and 
materials savings). 


Important 
Savings 


Wear compensating 
“Shear-Seal” design. 


Low 
Maintenance 


Sealing qualities do 
not diminish with 
long, continued use. 


Lapped metal to metal 


Long 
sealing members. 


Service Life 


No production delays. 
Maintenance (rarely 
needed), without 
disturbing plumbing. 


Flow is through “Shear- 
Seals.” 

Sealing surfaces remain 
in constant intimate 
contact. 


Not Critical 
to Dirt 


No scoring or binding. 
(As with spool or 
poppet designs. ) 


Maintained through 
lapping action of each 
operation. 


No Creeping 


Leakproof closure. 
Cylinders i 


(No internal port 
to port leakage.) 


Aak Sor bulletin A-5. which frequently entails the use of welding rings. 
Foot operated models with or Sooner or later, in all probability; welding scale 
without spring return to reverse will contaminate the fluid. Then the packing may 
the 14” and be adversely effected, causing leakage and pressure 
valve less quantity discounts. losses, and pumps, valves, instruments and other 

vulnerable components may be knocked out. 

It is reported that many of the pumps and valves 
returned to manufacturers for repairs have been 
damaged directly or indirectly by welding scale 
and icicles. 

Eliminating welding scale and icicles from hy- 
draulic piping has been accomplished by the design 
of the welding coupling shown in the photos. 
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You get 10 big Integral-Motor-Pump advantages 


@ Scale elimination—This coupling consists of 
two forged halves with beveled hub ends that match 
pipe and welding fittings of corresponding nominal 
pipe sizes. The coupling halves are made to fit 
snugly together by means of a tongue and groove 
arrangement that automatically insures perfect 
alignment. 

When the coupling halves are joined, a circum- 
ferential cavity is formed just below the welding 
bevel. This cavity enables the welder to obtain 
complete penetration in the final weld, without 
burn-through or formation of icicles. It also in- 
sulates the inside surface against the extreme heat 
of the welder’s are so that no injurious scale can 
form. 

The ends of the coupling are designed for attach- 
ment to pipe and fittings by conventional butt 
welding procedures. After butt welding each cou- 
pling to the pipe, welding scale and protrusions 
are removed with a flexible grinder. Mating ends 
of the coupling are then brought together and tack 
welded. The tongue and groove arrangement makes 
it easy to align them. The final joint is as strong 
as the pipe itself and permanently leakproof. Since 
the interior of the joint is smooth and clean, the 
hydraulic fluid flows freely through the pipe. Tur- 
bulence and pressure losses are minimized and the 
efficiency of the equipment is increased accordingly. 

Should it be necessary to disassemble the pipe, 
the coupling can be cut apart and reused. The de- 
sign of the coupling prevents foreign particles from 
entering the pipe during the parting operation. ¥¥¥ 


in these two NEW types (three models) of 


GAST AIR PUMPS 


Medel 0211 


1. Latest type G.E. ‘‘Form G"’ motors. 

3. Total weight reduced 1/3—cuts shipping costs. 
Medel 0321 4. Motor mounting time and labor eliminated. 
1/4 hp, to 2.2 cfm, Simple, rotary-vane design. 
eee nay ee 6. Vanes take up their own wear automatically. 
Mode! 0521 7. Positive displacement, pulseless air delivery. 
1/3 hp, to 3.8 cfm, 8. Improved appearance—smoother exterior. 
20 psi or 26° vor. 9. Dependable tor original equipment; plant use. 
*0321 similar in 10. Forced air fan cooling on Models 0321 & 0521. 


oppeorance. 


Write for new Bulletins V-356 and P-356! Gast Manufacturing Corp. 


P. O. Box 117-D, Benton Harbor, Michigan. 


Circle 44 on Reader Service Card 


Original Equip Manvf for Over 25 Years 


GAST @ Aik Motors To 4 HP. 

@ COMPRESSORS TO 30 P.S.I. 
ROTARY ¢@ VACUUM PUMPS TO 28 IN. 
See Our Catalog in Sweet's Product Design File 


Nine Mile Rd, Van Dyke, Michigan 


Dept. AS, 8088 E. 
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. 
You realize more. 
fluid leakage SS “Wy Va 
@ Hea are small to permit close oper of 
@ Adaptable to straight or angle valves with mole pipe, female ren, { ; 
Oring only reclacement part needed 
@ Adaptable to solid and swivel or we ons 
All fittings available in a wide range of shapes, sixes 
Write for booklet, “How you Profit withL&L" 
_ 


Aviation Section 


EDITORIAL ADVISORY BOARD 


WAYNE S. BOALS Hughes Alvcroht Company « HAROLD E. WELLS Bendix Aviation Corp. » H. G. CONWAY 

Short Bros & Harland, Ltd. RALPH E. ox NS Lockheed Aircraft Corp. « HOWARD FIELD, JR. 

Convair, A Division of General ‘Sussates Corp. « W. F. TALBOT Northrop Aircraft, Inc. « ALBERT WEISSKOPF 
Grumman Aircraft Engineering Corp. « KENNETH W. DUBOIS Douglas Aircraft Company 


hydraulics * pneumatics 


There's a static reaction or steady-state axial force 

which tends to close precision-made, 

spool-type control valves widely used in aircraft 

and missile control systems. This article 

reviews and discusses the relative merits of four methods for. . . 


REDUCING STATIC REACTION 


in spool-type valves 


@ By R. |. Sinclair and D. E. Turnbull ANY years ago Bernoulli es- 
tablished the fact that static 
pressure of a fluid in motion in 
a pipe increases as velocity de- 
Exhoust Port creases. By the same reasoning, the 
converse is also true. That is, as 
velocity increases, the static pres- 
sure decreases. Keeping this in 
mind and referring to a standard 
spool-type valve, Figure 1, it fol- 
lows that since the control port 
area is much less than the flow 
area at any other section of the 
valve, velocity in the region of the 
control port is greater and static 
pressure lower than at any other 
point in the valve. As a result, 
static pressure on the right-hand 
face of land A will be less than 
that on the left-hand face of land 
FIG. 1. FLOW AREAS in a standard valve are such as to cause higher B. Also, pressure is less on the 
static pressures on the left-hand sides of lands B and C than on the —— 
right-hand side of lands A and B. The resultant force tends to close R. 1. SINCLAM and p. x. TURNBULL, En- 


gineers, English Electric Co., London, 
the valve. Thus, a higher actuating force is necessary. England. 


Control Ports 
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SPECIFICATIONS 


Inlet Pressure — 3000 psi 
Rated Flow—Up to 75 Ibs/min. (1000 SCFM) 
Outlet Pressure —As required—200 to 2800 psi 
Relief Pressure —115% of Outlet Pressure 
Maximum Leakage —5 c.c./min standard air 
Ports — ¥2 inch tube size 

Temperature Range — —65° to 180° F 

Overall Dimensions — 6.85 x 3.5 x 3.4 inches 
Weight —1.87 Ibs. 


Endurance tested for 100,000 cycles. Integral 
bleed-down feature releases outlet pressure 
when inlet pressure is removed. 


Weston Reducers feature close control of outlet 
pressure over a wide range of inlet pressures 
and outlet flows. Performance exceeds the 
requirements of specification MIL-R-8572A (Aer.). 
Designs are presently available with flow 
capacities up to 2000 SCFM! We invite your 
solicitation with reference to specific application. 


{WESTON 


HYDRAULICS, LIMITED 
A SUBSIDIARY OF BORG-WARNER CORPORATION 


10918 Burbank Bivyd., North Hollywood, Calif., Dept. AH-8. 

Export Sales: Borg-Warner International 
* 36 South Wabash Ave., Chicago 3, Illinois 
Eastern Representative: Mr. W. R. Beckerle 


* 14 South Boro Lane, Glen Rock, New Jersey 
* Telephone Glibert 4-2094 


ere’s just one example of 
the many types available! 
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REDUCING STATIC REACTION 
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right-hand face of land B than on the left-hand 
face of land C. Net result is two approximately 
equal components both of which tend to move the 
valve spool to the right or close the valve. 

e@ Balancing forces—A compensated valve de- 
sign suggested by Lee and Blackburn’ is shown in 
Figure 2. Alterations to the spool and sleeve shown 
do not change the force on the supply sides of the 
inner lands. Force on the outer or exhaust portion 
of the spool is altered by the geometry to give low 
static pressure on the axial projection of surface D 


the design was developed for a valve with three 
lands, it could easily be adapted to a spool having 
four lands. In this valve two auxiliary lands are 


Supply Port. Exhoust Port 


ing Ring Control Ports 


FIG. 2. CONSTRUCTION of this valve balances out 
or compensates for 95% of the static reaction force. 
Shape of the exhaust port and spool are such as to 
direct the flow of oil against the spool so as to exert 
pressure in a direction opposing the static reaction 


force. 


and high pressure at surface C because flow is 
directed by the geometry of the valve body against 
this surface, Resultant force on surface C tends to 
open the valve. Proper selection of tapers and other 
dimensions can produce approximately 95% com- 
pensation with this valve design. 

However, dimensions in this valve are extremely 
critical and, of course, geometry of both body and 
spool are somewhat complicated. Geometry of the 
small step on the spool is particularly critical. 

A second method of compensation which is sim- 
pler to manufacture but also less effective is shown 
in Figure 3. Here the sealing lands are replaced by 
end seals through which the stem passes. Obviously, 
this removes one of the faces on which pressure 
can act to close the valve. This reduces the closing 
force by approximately 50%. The seals must with- 
stand high pressures and there is relatively high 
friction because of the seal, Therefore, total com- 
pensation is invariably less than 50%. The same 
general approach may be applied simply by reduc- 
ing the size of the valve body and spool at the 
spool ends. However, when this is done, alignment 
and concentricity become problems. 

A third method of axial force compensation has 
been suggested by Bower and Tuteur®. A valve 
using this design is shown in Figure 4. Although 


FIG. 3. APPROXIMATELY 50% of the static reac- 
tion force is compensated for in this valve by elim- 
ination of the end lands against which the higher 
static pressures act in the standard valve. 


incorporated, Oil must flow around one or the other 
of these and through an orifice created by the ad- 
dition of dams to the valve body. In flowing through 
the orifice, the oil loses a certain amount of pres- 
sure, and since velocities on both sides of the dam 
are equal, static pressure on the right-hand face of 
the auxiliary land is greater than the pressure on 
face B of the exhaust land. Total force tending to 
close the valve is, therefore, reduced. It is claimed 
that adding a slight taper to the portion of the spool 
passing through the dam is a desirable refinement. 
This will result in somewhat less compensation at 
large openings and/or flow rates. 

Although no figures have been published as to 
the amount of compensation produced by this meth- 
od, it is deduced that it would be from 60 to 65%. 


FIG. 4. AUXILIARY lands to redirect oil flow and 
orifices created by insertion of dams in this valve 
body compensate for from 60 to 65% of the static 
reaction force. 


Manufacture and assembly of this design appear to 
be somewhat complex. Characteristics of individual 
valves can be readily varied by changing size of 
auxiliary lands and the dams. 

Fourth method of compensation is the result of 
research performed at the University of Cambridge. 
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Configuration of this valve is shown in Figure 5. 
The only departure from standard construction is 
the increase in diameter of the outer portions of the 
spool. This diameter is such that maximum control 
port area is just less than twice the annular area 
between the large-diameter portion of the spool 
and the valve body. Therefore, oil velocity along the 
thick portion of the spool is quite high and force 
on face A of the end land is quite low compared 
with a standard valve. Compensation up to 80% is 
obtainable by this method. Manufacturing cost of 
this valve compared to that of the standard valve 
would probably be less. 

Variation in compensation for this valve as diam- 
eter of the heavy portion of the stem varies is shown 
in Figure 6; The curve labelled X; corresponds 


Control Ports 


FIG. 5. INCREASED diameter of the portions of 
this valve spool between the outer lands maintains 
high oil velocity through the annular area between 
the heavy portion of the spool and the valve body. 
This construction will compensate for as much as 
80% of the static reaction force. 


to a valve whose area relationships are those men- 
tioned in the preceding paragraph. The curve label- 
led X, is for a valve with a thickened portion larger 
in diameter than that of X;. Other curves demon- 
strate how performance is changed as the thickened 
portion of the spool is decreased in diameter. If 
spool diameter such as X, is used with this type of 
valve, pressure loss becomes excessive and the flow 
rate saturates despite an increase in valve opening. 
This is indicated by termination of the curve for 
this particular configuration at approximately 75% 
of full flow rate. 

e@ Relative Merits—Degree of compensation of 
these valves is higher for the Lee and Blackburn 
valve than for any of the others discussed, Figure 
7. Cost is also an extremely important considera- 
tion in valve selection, since even a standard valve 
is a fairly expensive item due to the degree of ac- 
curacy and surface finish required. It is, therefore, 
essential that cost of the method employed should 
not outweigh the advantages of compensation. Of 
the four valves discussed, the thick-stemmed valve is 
the cheapest to produce, and would probably cost 
somewhat less than a standard valve. The stem- 


Flow Rate, % Rated Flow 


i J 


50 100 
Stotic Reaction Force, per cent of 
Stonderd Valve Reaction at Roted Flow 


FIG. 6. COMPARISON of static reaction compensa- 
tion for thick-stemmed valves with various ratios of 
stem to land diameter. Curve labelled Xz has a stem 
diameter such that maximum control port area is 
just less than twice the annular area between the 
large-diameter portion of the stem and the valve 
body. Curve labelled X, is for a valve with the thick 
portion larger than in Xs. Other curves are for spools 
with smaller stems than that at X;. 


Lé8=Lee Blookburn 
TSV = Thick Stem Voive 
SS +=Stem Seoled Voive 
BET = Bower € Tuteur 


Flow Rote, % Roted Flow 


— 


50 100 


FIG. 7. STATIC reaction forces for the four types 
of valves discussed compared with static reaction 
force of a valve with standard construction. 


sealed valve is next in order of increasing cost, and 
would probably not cost too much more than a 
standard valve. Both the Lee and Blackburn and 
Bower and Tuteur valves would definitely cost quite 
a bit more to produce than the other types with the 


Lee and Blackburn type costing a bit less than the — 


Bower and Tuteur. vvyv 
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Applications of small hydraulic 

power packs include guidance controls, 
radar scanning and tuning, 

turbine speed controls and propulsion 
system controls. Putting the components 
for such a power supply into 

one package leads to great savings 

of space and weight with 


an increase in reliability. 


FIG, 1. A completely self-contained source of hy- 
draulic power has many applications in both aircraft 
and missiles. Small size and light weight are features 
of the unit. The system is both sealed and pressurized 
for. dependability. 


MINIATURE HYDRAULIC POWER SUPPLY 


... for airborne applications 


@ By Richard Whitcomb and 
Theodore Mapes 


INIATURE hydraulic power packages are de- 

signed to work over a range of from 0.1 to 1.0 
gpm, at pressures to 2000 psi. Standard drive con- 
sists of an 11,000 or 23,000 rpm, 400-cycle, 3-phase 
motor. Of course, the pump might alternatively be 
driven by pad mounting the unit to available power- 
take-off points. 


e@ Hydraulic Cireuit—Constant pressure supply 
is achieved by using a constant displacement pump 
with a spring-return relief valve, Figure 2. Typical 
pressure regulation from zero to full-load flow is 
10 percent. Since the pump operates against sub- 
stantially constant load, power input is also con- 
stant. When actual load is zero, all power is, 0” 
course, dissipated as heat. Use of such a circuit is 
justified by the small total amount of power actually 
consumed and by the resulting circuit simplicity 
and reliability. No speed regulating system is re- 
quired by the prime mover because of the relatively 
constant load presented by the unit. Experience has 
shown that this unit will stabilize at 50 F above 
ambient temperature when full pump output is 
being bypassed through the relief valve. A fan on 
the electric motor shaft helps to cool both the motor 
and the hydraulic unit. Proper design of the unit 
such as the provision of cooling fins eliminates the 
necessity of any additional cooling. 

A spring-loaded bypass around the filter is in- 
corporated to prevent excessive drops across the 
filter when oil viscosity is high because of low 
ambient temperatures. Bypass valve setting is ap- 
proximately 75 per cent above known pressure drop 
across the filter for normal operating conditions. 
The filter bypass assures almost instant operation of 
the unit even though oil viscosity is extremely high. 

Continuous filtering of pump output guarantees 
that the system will be kept free of harmful con- 
taminants. Filter used in the pack is porous bronze 
or other porous medium and is capable of nominal 
10 micron filtration. 


RICHARD WHITCOMB and THEODORE MAPES, Project Engi- 
neers, Eastern Industries Inc., Hamden, Conn. 
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6 and 8 cfm Compressors 


A leader in the development of dependable, 
lightweight pneumatic devices, Walter Kidde 
& Company, Inc., has in production rugged, 
tested 2, 4, 6 and 8 cfm air compressors. De- 
livering air at 3,000 and 5,000 psi, Kidde 
compressors may be driven by air turbine, 
hydraulic or electric motor, gear box or 
direct engine pad. Equally available are 
compact package assemblies providing all es- 
sential components for optimum operation 
of pneumatic systems. Users of Kidde air 
compressors include Boeing, Fairchild, Lock- 


Portable Ground 
Service Cart 


PNEUMATIC PowER-PLUS 


heed, North American, Republic, Douglas, 
Convair, Avro. 

Also in production is the compact, port- 
able 4 cfm ground service cart (above, lower 
right) which supplies dry air (stored in 
shatterproof, wirewound steel sphere) from 
50 to 3,000 psi. Kidde has ground service 
carts and compressors with higher outlet 
pressures, larger capacities and various type 
drives which can be made to meet your exact 
specifications. For full information, write to 
Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 
816 Main St., Belleville 9, N. J. 
Walter Kidde & Company of Canada Ltd., Montreal 
District Sales Engineering Offices: Dallas, Tex.; Dayton, Ohio; St. Louis, Mo.; 
Seattle, Wash.; Van Nuys, Calif.; Washington, D. C. 


Kidde © 
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MINIATURE HYDRAULIC POWER SUPPLY 


One of the novel features of the pack is the use 
of an entirely closed pressurized reservoir. Volu- 
metric changes are compensated for by a small 
bellows-type expansion chamber which is an integral 
part of the reservoir and automatically expands or 
is compressed with a change in oil volume. This 
feature also compensates for small oil losses due 
to leakage. Cleanliness, an important factor in any 
hydraulic system, is improved by the closed, sealed 
system. 

Heart of the system is a miniature, high-speed, 
gear-type pump, Figure 3. Precision manufacturing 
techniques enable volumetric efficiencies of 90 per 
cent to be attained. Overall efficiency from shaft 
input to hydraulic output is of the order of 55 
percent, 


@ Mechanical Design—FExtensive use of alu- 
minum castings is made to meet the low-weight 
requirement for an airborne unit. Successful im- 
pregnation of these castings provides the required 
degree of leak resistance. 

Integrated design resulted in all hydraulic con- 
nections being made by drilled or cored holes in 
the castings. This eliminates all external tubing and 
fittings as well as eliminating many possible sources 
of leaks. Unit design also makes possible the stock- 
ing of entire units for quick field replacement in 
the event of a system malfunction. Estimated stor- 
age life of such standby units is from 3 to 4 years. 


@ Fluid—Either MIL-0-5606 or OS-45 fluid may 
be used. Because it is compatible with all materials 
used in construction of the pack, OS-45 is preferred. 
This fluid is also usable over a temperature range of 
—65 to 400 F, is not flammable and has a high 
specific heat. vvv 


Pressure Regulating Voive 


Relief Vaive 


Filler Cap 


Filter Relief Voive 


— 


Exponsion Chamber 


Reservoir 


Return Outlet 


FIG. 2. Cireuit of the miniature hydraulic power 
package is quite simple. In the interest of light weight 
and economy excess flow is simply bypassed through 
the relief valve when not required by the external 
circuit. In such a small unit, total heat generated 
in this manner is not excessive. 


FIG. 3. Heart of the miniature power pack is a small, 
high-speed, gear-type pump. Pumps of this basic 
type may be driven at speeds to 24,000 rpm and 
will provide up to 1.5 gpm at pressures to 1500 psi. 
The pump shown here is mounted on a '4-hp, 400- 
cycle motor. 
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reat advances design... 


NEED THE ADVANCEMENT IN 
WEAR RESISTANCE PROVIDED BY 


FLAME-PLATING BY LinDE 


Lockheed’s F-104A Starfighter, newest weapon of 
the Air Force, is the most advanced airplane of 
its type. To give them the greatest possible resist- 
ance to extreme conditions, bearing surfaces (ar- 
rows) of hot air valves used in the F-104A are 
Flame-Plated with tungsten carbide. Flame-Plat- 
ing provides the wear-resistant coating needed to 
withstand the high unit loading and temperature 
extremes jet plane parts undergo. 


Stratospheric altitudes . . . supersonic 
speeds .. . extreme temperatures subject 

jet plane parts to almost incredible 

conditions of heat and abrasion. To assure 
perfect operation in all circumstances, bearings 
of hot air valves in the Starfighter are Flame-Plated. 
A tungsten carbide coating, applied by LINDE’s 
unique method, is the only material tried that 
successfully eliminated galling and provided a low ‘ 
coefficient of friction over the required service life of the part. . x \ 
With the part Flame-Plated, practically no wear occurred. . yey 
This LINDE process is now a regular production procedure. 


Flame-Plating is LINDE’s special process for protecting metal 
parts from wear, abrasion, and fretting corrosion. Tiny particles 
of tungsten carbide or aluminum oxide are literally blasted onto 
the metal surface. Since the temperature of the part being coated 
seldom exceeds 400 degrees F., there is little or no risk of changes 
in its shape or metallurgical properties. Flame-Plated coatings 
can be applied from .002 to .010 inches thick, and used as 
coated or finished to 0.5 microinches rms. Practically all metals 
can be Flame-Plated — aluminum, magnesium, molybdenum, TRADE-MARK 
titanium as well as copper and steel. UNION 

Your own design may be improved by Flame-Plating. Find out ‘ mt) 
how, by writing for a copy of the booklet “Flame-Plating,” F8065. CARBIDE 
Address Flame-Plating, Dept. AH8 LInDE Company, Division of 
Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y. 

In Canada: Linde Company, Division of Union Carbide Canada Limited, Corporation. 
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FIRE-RESISTANT 
HYDRAULIC 


FLUIDS 


ROBABLY the oldest, commercially available, 

phosphate ester based fluid is Tricresyl Phos- 
phate. This product has been used for years as a 
fire-resistant hydraulic fluid in certain limited ap- 
plications. Second in terms of longevity are the 
Pydrauls and Skydrols manufactured by the Mon- 
santo Chemical Co. In the third group are the 
Cellulubes manufactured by the Celanese Corpora- 
tion. 


SAFETY 


The main purpose of any fire-resistant hydraulic 
fluid is to protect manufacturing plants and per- 
sonnel from hydraulic fires. All of these fluids 
lessen or virtually eliminate the hazards of fire 
when used as the power transfer medium in any 
piece of machinery. The phosphate ester based 
fluids are inherently fire-resistant by their very 
chemical nature. While they can be made to ignite 
under certain severe conditions, they are self-ex- 
tinguishing once the ignition source is removed. 

When fire-resistant hydraulic fluids were intro- 
duced to industry, special tests were developed for 
evaluating these fluids in terms of fire-resistance. 
Three of the most practical tests were molten metal 
ignition, high-pressure spray ignition, and the hot 
manifold test. These tests parallel conditions ex- 
isting in a plant or factory where the hydraulic 
fluid could be exposed to ignition sources. The tests 


F. H. LANGENFIELD, Monsanto Chemical Co., St. Louis, Mo. 


PART 3 — Phosphate Ester Base Types 


@ By F. H. Langenfeld 


helped prove phosphate ester based fluids were ac- 
ceptable for industrial use. 

At one time the measure of safety of a lubricant 
was based on the Cleveland open cup flash and fire 
test. This test was adapted by personnel within the 
petroleum industry for identification of certain re- 
finery distillates. Later it was accepted to some ex- 
tent by this same industry as a means of selecting 
petroleum products for use based on their ignition 
hazard rating. 

While flash and fire points may be obtained by 
this test method for the phosphate ester based 
fluids, they do not reflect true ability to resist ig- 
nition. Flash or fire occurs when a phosphate ester 
has been thermally decomposed. It is the decom- 
position product that is combustible and not the 
phosphate ester itself. Certain lubricants on the 
market have flash and fire points higher than phos- 
phate ester based fluids and yet these fluids may 
not be considered fire-resistant. 

On the list of safety items is the subject of tox- 
icity. If a fluid possesses all of the fine qualities, 
but is unsafe to handle, it might be ruled out as a 
commercially acceptable item. The phosphate ester 
fluids may certainly be considered safe to use, and 
rank in the same order of toxicity as petroleum oil. 


RELIABILITY 

Everyone in the field of lubrication regards 
petroleum oil as an old reliable friend, and finds it 
difficult to accept fire-resistant hydraulic fluids as 
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AUTOMATION 


IN HARDBOARD PRODUCTION 


With WICKERS. HYDRAULICS 


REDUCES COSTS « IMPROVES UNIFORMITY PROVIDES FLEXIBILITY 


Prepress area of automatic hardboard plant designed and built as a 
package unit by the Industrial Development Company, ae Wash- 
ington for Columbia Hardboard Company, Inc. 


Reported to be the most highly automated in the wood 
products industry, this plant produces 60,000 sq ft of 
"“Cedawood" per day basis). 


Seven Vickers Custom-Built Hydraulic Power Units play 
an important part in this performance; four are shown 
(in the photograph above) mounted on the platform 
directly above the prepress. The other three operate a 
series of automatic transfer systems in various parts of 
vt : the plant. The transfer drives also use Vickers Vane Type 
This Vickers Custom-Built Power Unit is individually Hydraulic Motors, which provide easily controlled vari- 
designed to meet specific needs. It assures dependable able speed for synchronizing various operations and 


performance, improves and simplifies design, reduces for overload protection. 

installation time and cost, and makes servicing easier. ‘ 

Write for Bulletin 52-45. The use of hydraulic variable speed drives makes it easy 
to vary production rate, flakeboard thickness (Ye" to 1”), 
and type of product. Additional features are: accurate 
control, simplicity of installation, and low maintenance. 
For further information about the many benefits you get 
from Vickers Hydraulics, ask for Bulletin 55-67. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 © Detroit 32, Michigan 
The performance-proven Vickers Balanced Vane Type Application uumooring Offices: ATLANTA «+ CHICAGO «+ CINCIN- 


Hydraulic Motor is an economical, efficient, and compact LOS ANGELES AREA (et Segundo) MINNEAPOLIS” New YORK 
means of providing variable speed rotary power. It can be AREA (Summit, N J. PITTS- 
7e34 for reversing service and can be stalled under load ROCKFORD SAN FRANCISCO AREA (Berkeley 


without damage. Write for Bulletin 1&M-5103. LOUIS « TULSA + WORCESTE 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto and Montreal 
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FIRE RESISTANT HYDRAULIC FLUIDS 


replacements. Manufacturers in the fire-resistant 
fluid business know their products must equal or 
exceed petroleum products in performance if they 
expect to displace them where fire hazards exist. 
Since the petroleum products have been with the 
industry for years, it is desirable to list the features 
that make oil reliable and then see how the phos- 
phate ester based fluids compare with these long 
established standards. The qualities to be discussed 


are: 


Viscosity 
Lubricity 
Non-Corrosiveness 
Stability 


VISCOSITY 


Phosphate ester based fluids are available in as 
wide a range of viscosities as petroleum oils. In 
comparing viscosity characteristics of these fluids 
with petroleum products, it is found that these 
fluids will generally undergo a somewhat greater 
change of viscosity with temperature than will most 
petroleum oils. This characteristic is generally ac- 
cepted by industry as being inconsequential. Most 
equipment used today operates at fairly constant 
temperatures, thus keeping the fluid at the viscosity 
desired. In addition, the viscosity pressure char- 
acteristics of the phosphate esters are such that vis- 
cosities will increase more rapidly with pressures 
than for comparable grades of petroleum oils. These 
values are not too significant in the pressure 
ranges used by industry today, but could be signifi- 
cant in the design of new, very high pressure 
equipment. 

Absolute viscosities of the phosphate esters are 
somewhat higher than those of petroleum products 
with comparable kinematic viscosities. Since abso- 
lute viscosities are derived by multiplying the kine- 
matic viscosity of the fluid by the specific gravity, 
and the ester based fluids have appreciably higher 
specific gravities, there results a higher absolute 
viscosity. 

These are factors of more significant importance 
to the equipment designers and manufacturers than 
to the people who are operating equipment with the 
fluids. 


LUBRICITY 


Generally speaking, phosphate ester based fluids 
have lubricities equal or better than premium grade 
petroleum oils. Lubricity is extremely important in 
providing long and reliable life to the pumps and 
other components of a hydraulic system. 

There are two major characteristics that a lubri- 
cant should possess. It should have sufficient oili- 
ness to protect bearing surfaces from wear, and 
sufficient film strength to keep these bearing sur- 
faces apart even under varying or impact load 
conditions, that is, wear and E.P. characteristics. 


TABLE 1 


SHELL 4-BALL WEAR TEST 


Steel on steel Stee! on bronze 
kg. load 40 kg. load Ikg. load 40kg. load 
Phosphte Ester Fluids 0.14-0.16 0.52-0.70 0.30-0.46 1.03-1.08 
Petroleum Oil 0.20 0.80 0.% 2.71 
(Results given In scar diameter in mm.) 


TIMKEN 8.P. TEST 


OK Load (ibs) Film Strength (PST) 
Phospha’e Ester Fluids 35-50 17,000-17,500 
Petroleum Oil Less than 5 Seized 
ALMEN WEAR TEST 
Wear (mg. metal lost) 
Phosphate Ester Fluids 1.5-2.0 
Petroleum Oil Seized in | min. 


(Test conditions: 4,000 psi load, 600 rpm shaft speed, 20 min. run). 


Three of the most widely accepted tests used to 
evaluate these characteristics in the laboratory are 
the Shell Four Ball Wear Test, the Timken Extreme 
Pressure Test, and the Almen Wear Test. Compara- 
tive test results on all three of these tests are shown 
in Table I. In all three tests, the phosphate ester 
based fluid was superior to a comparable type 
petroleum oil. 


NON-CORROSIVE 


In a hydraulic system there are many metals used 
in the manufacture of the various components. The 
fluid used should not be corrosive, nor should it 
promote corrosion from air or moisture. 

Phosphate ester based hydraulic fluids parallel 
petroleums oils in their inertness to metal and are 
considered non-corrosive. However, if ester based 
fluids are operated for extended periods of time 
beyond their recommended thermal limits, there 
is the possibility that thermal decomposition will 
take place and the decomposition products could 
affect some of the metals in the system. This is 
equally true of oil under the same operating con- 
ditions. 

One large plus factor in favor of phosphate 
fluids, in retention of an oil film for lubrication 
and protection, is the fact that the ester based 
fluids are polar compounds and adhere to a surface 
more readily than do petroleum products. 


STABILITY 


Thermal Stability and Oxidation Stability are 
quite closely tied together. It is very difficult to 
make any all-inclusive statement on the thermal 
stability of all phosphate ester based fluids, as no 
two of them possess the same thermal character- 
istics. Some of them are extremely thermally stable 
while others show some weakness in this property. 
In every case, the fluid manufacturer knows the 
thermal characteristics of his own fluid and pre- 
scribes the temperature operating limits accord- 
ingly. 

These fluids can normally be operated at con- 
tinuous temperatures between 225 F and 300 F 
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Comparative Tests Prove... 


SAME OIL 
AFTER 3 YEARS 
OF HARD SERVICE 


Sunvis 900 Oils have years of useful 
life under severe operating conditions 


Versatile, long-lasting Sunvis® 900 oils are especially 
made to provide superior lubrication at high temper- 
atures and in the presence of moisture. They keep 
maintenance costs low. 

Time and again, when checked against new-oil 
specifications, used Sunvis 900 oils prove themselves 
fit for many more years of continued service, with 
no loss in performance features. 

For example: The 3-year-old sample above was 
used in an injection molding machine operated for 
40-48 hours per week at temperatures between 100 
and 125 F. To see how the used oil compares with 
its original specifications look at the following table. 


New Sunvis 916 Sunvis 916 After 3 Yr* 


30.5-32.5 


Specifications 
AP! gravity at 60 F 
Flash, open cup, deg F, min 
Fire, deg F, min 
Viscosity, SUS at 100 F 
Viscosity index 
Neut. number 
Color, ASTM 


“Typical Test 


HOW TO GET MORE INFORMATION 


Call your Sun representative, or write for Technical 
Bulletin No. 35, Sun Oil Company, Philadelphia 3, 
Pa., Dept. I-7. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. 


© SUN CO. 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO and MONTREAL 


| 
Ee 
NEW SUNVIS 916 ee 
2 
a 
— 
: 
30.3 | 
400 400 > 
150-160 173.0 
90 90 Sees 
0.10 0.05 
1-1.5 3.5 


KOPPERS 
SEALING RINGS 
REDESIGNED 


fo give the most 
efficient sealing 
available! 


Reduce Leakage to a Minimum! ‘ Sealing Ring 
Fewer Rings Required! . 


Redesigned Koppers Sealing Rings provide tighter, 
better sealing for your hydraulic, pneumatic and other 
applications ...under a variety of operating conditions. 
And, you need fewer rings because Koppers Sealing 
Rings are redesigned to give the tightest seal. 


Koppers redesigned Sealing Rings can be used for 
static sealing, for sealing rotating and reciprocating 
motion . . . under high temperatures, corrosive condi- 
tions, poor lubrication and where high-strength materi- 
als are required. Koppers Sealing Rings are available in 
grey iron, in high-strength ferrous and non-ferrous alloys. 


A wide range of standard Koppers Sealing Rings is 
immediately available. However, if you have a new ap- 
plication, our engineers will custom-design a ring to 
fit your individual needs. They’ll produce a ring that 
gives you top performance under your particular oper- 
ating conditions. For more detailed information, write 
to: Koprers Company, Inc., Piston Ring and Seal 
Dept., 1508 Scott Street, Baltimore 3, Maryland. 


SEALING RINGS 


Koppers Company, Inc., 
Metal Products Division 
Piston Ring And Seal Dept. 


» Engineered Products Sold With Service 
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FIRE RESISTANT HYDRAULIC FLUIDS 


without fear of thermal decomposition. The fluids 
can withstand temperatures in excess of 300 F for 
short periods of time, but should not be subjected 
to these temperatures unless equipment design dic- 
tates the necessity. All of the fluids are highly re- 
sistant to oxidation. 


PAINTS 


Phosphate ester based fluids tend to soften or 
dissolve many industrial paints now used, and act 
as a detergent on gurns and other deposits. When 
these fluids were first introduced, this plasticizing 
characteristic was of great concern, since many 
equipment manufacturers painted the inside of 
their fluid reservoirs and hydraulic components. 


« « More on Fire-Resistant Fluids 


This is the third of a series of basic articles 
on the different hydraulic fluids currently avail- 
able. 

The first article, published in April, discussed 
Emulsion Fluids. In June, we ran the second 
article on Aqueous Base Types. Subsequent arti- 
cles will be: 

Pure Phosphate Ester, by W. D. Matthews, 
Chemical Div., Celanese Corporation of America. 

Change-Over Practice, by Charles R. Schmitt, 
Manager, Lubrication Dept., E. F. Houghton & 
Co. 

Concluding article in the series will be: Safety 
& Use Factors, by Lawrence Jackson, Plant 
Superintendent, Withrow Die Casting Co., N. 
Hollywood, Calif. 


It was felt that this removed material could cause 
pump and valve malfunction. 

Fortunately, field experience proved this plas- 
ticizing effect on paints was not harmful to hy- 
draulic system performance. For the most part, the 
phosphate esters plasticized the paints to the point 
where they were completely fluid and were readily 
pumpable. However, it is suggested that after a 
piece of equipment has been converted to a phos- 
phate ester type fluid, a by-pass filter be connected 
to the system to pick up any paint particles or 
other residue that may not have been completely 
dissolved or removed by the regular system filter. 

Once the paint and other deposit material has 
been removed from the interior surfaces of the 
equipment, it need not be replaced, as the phos- 
phate ester based fluids are non-corrosive and pro- 
vide the necessary protective coating for the sur- 
faces. 

Today, there are paints and primers available 
that can be used with this type of fluid if the 
operator feels it is necessary. 


PIPE THREAD COMPOUNDS 

Just as the phosphate ester based fluids have a 
tendency to plasticize some industrial paints, they 
also tend to plasticize some pipe thread compounds. 
This has never proved to be too much of a prob- 
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The QUALITY ASSEMBLY 
to thoroughly condition and 
control compressed air for 
pneumatic power tools and 
appliances. 

e Filters Regulates 

¢ Lubricates 

Assemblies and units supplied 
in sizes and 
2” NPT 


The ARROW FILTER 
¢ Removes up to 98% 
Free Moisture 
001” to .002” 
Particle Removal 
e¢ Sintered Bronze Filter 
Element 


The ARROW REGULATOR 

e Self Bleed Assures 
Accurate Control 

e Instantaneous Response 

e In Line Flow 


The ARROW LUBRICATOR rh 


Mist Lubrication 
Mist Proportional to Air Flow | 
¢ Lubricates Only When mT: 


Equipment is in Operation 


The ARROW DRAIN TRAP 

e Fully Automatic 

Operates Independent of 
Pressure 

¢ Double Sump Action to 

Protect Valve 


Catalog and engineering data 
on_ request. 


A 1902 5. KOSTNER AVE. © CHICAGO 23, ILL. 
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Mechanical Seals 
Proved by SEALOL... 


The SEALOL BALANCED PRESSURE SEAL, 
incorporating the differential area principle, has 
proved unusually versatile and efficient in rotary 
shaft sealing applications of all kinds. If your par- 
ticular sealing requirements are not listed among 
the actual sealing applications tabulated here, 
request Bulletin 7 for complete data. 


Shoft Temper- 
RPM Size ature Fluid Pressure 
36,000 %' 200° F Aviation Fuel 300 PSI 
1,800 \% Room Temp.| Ucon Hydraulic Fluid 1500 PS! 
11,000 2% 200° F Lube Oil 20 PSI 
6,800 5 125° F Lube Oil Atmos. Pressure] 
80 2%" 350° F Steam & Hot Air Atmos. Pressure 
7,700 5% 350° F Lube Oil 2 PSI 
53,000 ss 350° F Oil & Steam 350 PSI 
70,000 nd 230° F Oil Mist & Air 19” Hg. abs. 


Slightly modified versions of the basic Sealo! seal make it 
suitable for almost any rotary shaft sealing application. 


Shaft Temper- 

RPM Size oture Fluid Pressure 
12,000 2%" —300° F Liquid Oxygen 250 PS! 
30,000 ™m%” 125° F 90% Hydrogen Peroxide 60 PS! 
14,000 1%," 160° F Fuming Nitric Acid 200 PSI 
10,000 %” 300° F | Propy! Nitrate 150 PSI 


Write us today about your particular problem. 
Request Bulletin 7 or send blueprints and speci- 
fications for speedy Sealol seal-utions. Write now! 


SEALOL CORP 
181 Post Road, Providence 5, R. I. 


Charleston, W. Va. * Chicago * Cleveland * Denver * Hovuston 
Los Angeles * New York * Philadelphia * San Francisco * Canada, 
Toronto, Montreal * Manchester (Eng.) * Paris * Frankfurt 


ras sacancee PRESSURE SEAL 
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FIRE RESISTANT HYDRAULIC FLUIDS 


lem, but it should be called to the attention of 
manufacturers and fluid users so they can stand- 
ardize on pipe dopes which are impervious to these 
fluids as well as petroleem products. 


OTHER QUALITIES 


There are certain other desirable qualities a fluid 
should possess if it is to be considered acceptable 
for commercial use. These include low volatility, 
non-compressibility, non-foaming, adaptability to 
existing equipment, and non-conducting of elec- 
tricity. The phosphate ester type fluids have proved 
themselves acceptable in every one of these qual- 
ities. 


FLUID COSTS 


Certain compromises have to be made to take 
advantage of an over-ali gain. In order to enjoy 
the safety these fluids provide, certain shop prac- 
tices and some types of existing equipment may 
have to be slightly modified to accomodate the 
product. 

Phosphate ester based fluids range in cost from 
approximately $3.30 per gallon to as high as $15 
per gallon. The variation is determined by the end 
use of the fluid based on chemical composition. 
While these initial costs are appreciably higher 
than the petroleum products they replace, there are 
many plus factors, besides safety through fire-re- 
sistance, which make the use of these fluids quite 
attractive. 

These fluids have exceptionally long service life 
if operated within the manufacturer's specification. 
This is best illustrated in terms of the aviation 
product, Skydrol. This fluid has an approved serv- 
ice life of 4,000 hours when used in the cabin 
pressurization transmission of an air transport air- 
eraft such as the Douglas DC-6. Comparable petro- 
leum oils in this same application have an approved 
service life of only 250 hours. Even though Skydrol 
costs approximately $12 per gallon in comparison 
to $2 per gallon for the approved petroleum oils, 
the allowable service life of the fluid alone makes 
it more economical to use. In addition to having 
an excellent service life, the fluid itself is readily 
reclaimable. 

All phosphate ester type fluids can usually be 
reclaimed by the equipment operator through a 
simple filtration process and may be used over and 
over again. 

While the initial costs for these man-made fluids 
are higher in comparison to natural fluids, users 
are gaining safety plus the economies of having a 
fluid that provides a longer service life and is re- 
claimable for repeated use. 


SEALS, PACKINGS, HOSES 

Elastomeric seal and packing materials used in 
petroleum oil operated hydraulic systems today are 
not generally fully compatible with the phosphate 
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VicIOR EQUIPMEN] COMPANY 


Mfrs. of welding & cutting equipment, hardfacing rods; 
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ester based fluids. These seals tend to swell and 
soften in the fluid and may not offer the opera- 
tional reliability they were designed to offer. How- 
ever, seals and packings made of other polymeric 
materials, including elastomers, are readily avail- 
able, and will provide the long service life to which 
industry is accustomed. 

It should also be pointed out that it is only neces- 
sary to change the dynamic seals or packings when 
converting a piece of hydraulic machinery from 
petroleum oil to a phosphate ester based fluid. The 
static seals need not be changed unless the entire 
piece of equipment is to be dis-assembled at the 
time, thus providing a convenient opportunity to 
replace all seals and packings. 

Many operators of hydraulic equipment have 
converted their units to phosphate ester based 
fluids without changing a single seal or packing. 
Today they are enjoying the same operational re- 
liability as other operators who did change pack- 
ings. However, such a practice should be con- 
sidered the exception, rather than the rule. 

Changing seals or packings may sound like a 
time consuming project, but experience has proved 
this to be a relatively simple operation. Since dy- 
namic seals are the only ones to be replaced, the 
number of replacement parts is at a minimum, 

Other elastometric items in the system that may 
require replacement are accumulator bladders or 
diaphragms. In the case of the accumulator, the 
bladders or diaphragms should be changed or elim- 
inated. vv 


Va REGARDLESS OF YOUR NEEDS 
—— WE CAN SUPPLY THEM 


We engineer and manufacture Air and Hydraulic Cylinders 


for every application 
Cylinders meet J. I. C. standards 
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Airdraulic cylinders for controlling feed in both directions 


New design Piston Packing assures minimum of bypass on 


hydraulic cylinders 


Complete range of sizes, 1" bore through 8” bore, standard. 


Larger sizes on request. 


V A full range of Air and Hydraulic Boosters. 


LYNAIR Inc. 


Cases 


WITH VICTOR GAS-0-DOME REGULATORS 


Gas pressure, not springs, control diaphragm motion to give you 
precise regulation of high-pressure gases at high or low flow rates. 
Can be remotely controlled if desired. Safety valve furnished on 
request. More than 55 stock models in the following series: 


Lelivery to meet your requirements. 


WRITE FOR NEW CATALOG 


3100 E. MICHIGAN AVE. 
JACKSON, MICHIGAN 


GAS-0-DOME 


DELIVERY 


SERIES | RANGE(p.s.i.) SPECIAL FEATURES GASES HANDLED 
GD 30 0-2500 High Delivery Flow Rates. 
6D 31 0-3600 Accurate Valve Control. Air 
GD 618 0-2500 Excellent Argon 
7 Ib.— 4” x 6” Helium 
GD 62B 0-3600 —67° to +160° 
it 
VICTOR’S LONG EXPERIENCE GD 80 05000 | Accurate Valve Control. eon 
IN PIONEERING HIGH PRESSURE GO 81 0-10000 | —67° to +160° F. Range. —and others 
GAS REGULATION is yours for the Self-Relieving Pilot Regulator | POrcorrosive to 
asking. For details, and complete GD 10 0-500 Control. High Flow Rates. —- any | eel 
data on Gas-O-Dome Regulators, see High Pressure, Low Flow. Com- , 
your VICTOR dealer or write us for SR 10 0-1000 pact—4 Ib. —2” x 6” x6”. 
catalog 341. Dealer inquiries invited. : 
SR 100 0-30 & Corrosion Resistant. Ammonia (wet or dry) 
0-40 Boron Trifluoride 


blasting nozzles; cobalt & tungsten castings. 
844 FOLSOM ST. * SAN FRANCISCO 7 21 


Chlorine (wet or dry) 
Hydrogen Sulfide, 
Hydrogen Chloride, 
Sulfur Dioxide—and 


other corrosive gases. 
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We call it “MARILYN 


WOLDKONTROL 
 WALVE 


The Char-Lynn HOLDKONTROL VALVE 
combines ALL features in 1 valve 


Built-in HOLDKONTROL. This frees the operator from 
holding the valve in operating position. The valve can 
be manually returned to neutral, or it will return by 
itself when pressure exceeds the relief valve setting. 
Built-in relief valve. Large capacity. Can be set to operate 
at standard pressure settings ... 500, 750, 1000, 1500 
and 2000 P.S.1. 
Can be easily converted to control either single or 
double acting systems. 
Can be converted to complete manual operation—simple 
field change. 

¢ Has 3 point reversible mounting—can be mounted in 
any position. 

of Will withstand su ge pressures up to 5000 P.S.I. It can 
be safely connected to virtually any hydraulic system. 
Will sensitively handle volumes from 2 G.P.M. to above 
12 G.P.M 
Swivel control handle can be rotated through 360 
degrees to the most convenient operating position, 
Special 3-way control without Holdkontrol available 
for loaders, lift-trucks, etc. Spool change allows operator 
to inch load up or down. 

SPECIFICATIONS 


CAPACITY 2 gpm to !2+ gpm © SAFETY Relief valve can be set to protect for any 
range of operation up to 2000 psi e MATERIAL Precision-cast body of high tensile 
strength aluminum bearing alloy. Hardened ground and lapped spool e PORTS 4%” 
N.P.T.—Inlet and outlet. — Va" N.P.T.—Cylinder ports MOUNTING Any two of the 
three pods can be used. Pods reversible for alternate top or bottom mounting © 
CONTROL Spring-loaded Control handle returns to neutral. Hondle swivels 
360° and may be operated in the most convenient position @ SYSTEMS Open or 
closed center. Single or Double Acting. Open free flow or restricted flow e HOLD- 
KONTROL Vaive will hold wher ploced in on operating position until it is either 
manvally returned to neutral or until the relief valve operates which releases the 
lock. This lock can be turned on or off by regulating a screw on operating port face. 


Hi-lo-pac pump Strokontrol cylinder Horsepower pump Horsepower cylinder 


Holdkontrol volve H-730 coupler 
Where top performance is needed 
insist on Char-Lynn Equipment 
Catalog and Engineering Data Free on Request 
. «Your Inquiries Invited 


Char-Lynn company 


Dep?. AH-8, 2843 26th Ave. So., 
Minneapolis, Minn. 
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METALLIC ROD 
WIPERS 


Self-adjusting, easy to install, 
Seal-Guard's knife-like bronze 
rings “wipe off” all dirt and grime, 
will not mar the rod, are oil and 
heat resistant and friction-free. 


HOW SEAL-GUARD WORKS 


Twin wiper rings are mounted on rod with 
notches staggered. 
Cushion ring is compressed on assembly exert- 
ing constant inward pressure keeping ring in 
constant contact with rod. 

. Harmful substances are completely cleared by 
scraper action. 


Seal-Guards are available to fit rod diameters 
from “% to 24 inches. Other sizes by special order. 


WRITE FOR DESCRIPTIVE 
LITERATURE. 


HYDRAU ACCESSORIES C0. 
Mich. 


24301 Hoover Rd. Van Dyke, 


AIR-MITE AIR CYLINDERS 


compact construction give them long 
life, permit easy mounting on jigs, 
fixtures, tools, or machines. Used 
wherever power holding, pushing, 

ing or lifting is required, AIR- 

TE cylinders will your most 
exacting standards of dependability 
and long life. eine for complete 
catalog and 


4401 W. KINZIE e CHICAGO, ILLINOIS 
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There's a lot of interest 

in using hydraulic transmissions 

to propel vehicles. What are 

the objections to their uses? Size, 
weight and heat dissipation are a few. 
European engineers seem to be 
making headway in overcoming 


these obstacles. 


Hydrostatic Transmissions 


MOTORCYCLE AND DRIVE 


WO entirety different vehicles, a motorcycle de- 

veloped in Italy and an industrial truck built in 
Germany, are being driven by hydrostatic trans- 
missions. Both applications use variable-displace- 
ment, piston-type pumps and piston-type motors 
which are specially designed to become an integral 
part of the vehicle engine and frame. 


ITALIAN SYSTEM 


Hydraulic and mechanical couplings are com- 


... introduced in Europe 


bined in a new infinitely variable transmission de- 
veloped by Cambri Idraulici Badalini S. p. A. of 
Rome, Italy. This combination is claimed to pro- 
duce efficiencies of 96-98% at a torque multiplica- 
tion ratio of 1:1 and 86% at the maximum avail- 
able multiplication of 3.5:1. 

The transmission consists of a swash-plate pump 
and motor of similar design with the 7-piston cyl- 
inder blocks mounted concentrically, Figure 1. The 
pump swash-plate is actually an integral part of the 
motor cylinder block and rotates with it. 
The motor swash-plate is pivoted in the 
transmission housing and may be tilted 


Distributer 
Valve \ 


to control transmission ratio but does 
not rotate. Oil passes from pump to 
motor through channels in these parts 
and a distributor valve. The input shaft 
drives the pump cylinder block and the 
output shaft is driven by the motor 
cylinder block. 

For maximum torque multiplication 
the motor swash plate is inclined at its 
maximum angle. Piston stroke is then 
maximum. Motor speed which is in- 
versely proportional to oil displacement 
is minimum. As motor swash-plate tilt 
is decreased, torque multiplication de- 


Fig. 1. SIMPLIFIED SKETCH OF THE BADALINI TRANS- 
MISSION shows the relationship of pump and motor parts. 


creases until the 1:1 ratio is reached 
when the plate is at right angles to its 


Note that the pump swash-plate is an integral part of the motor 
cylinder block. When motor swash-plate tilt is zero, all parts 
with the exception of the motor swash plate are locked together 
by the trapped oil in the unit. 
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axis of revolution. There is then no re- 
ciprocation of the motor pistons and 
pump and motor units are locked to- 
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NEW HYDROSTATIC TRANSMISSIONS 


gether by the fluid trapped in the cylinders. This 
accounts for the 96-98% efficiency at this ratio. 

Swash-plate tilt is controlled by a hydraulic cyl- 
inder controlled by the vehicle operator. A small 
gear pump driven by the input shaft supplies oil to 
the cylinder and keeps the transmission fully 
charged. To disengage the transmission completely, 
a bypass valve is incorporated to allow the oil to 
circulate freely within the transmission. Engine 
braking and reversing can be obtained by reversing 
the tilt of the swash plate or by varying the position 
of the oil distributor valve. Completely automatic 
variation of torque multiplication ratio with engine 
speed may be provided by allowing the control 
cylinder to be displaced by an amount proportional 
to the pressure developed by the small gear pump 
since its volume output varies with engine speed. 

Units of this type have been built by Badalini in 
sizes from 150 hp for industrial equipment to a 
few horsepower for use in motorcycles. In this latter 
application, production cost, weight and size are 
reported to be very equal to a conventional 4-speed, 
geared transmission and a friction clutch. 


GERMAN SYSTEM 
More conventional, in that it has no mechanical 
lockup, is the system developed by Giildner-Motor- 


en-Werke, Aschaffenburg, Germany for use on a 
2-ton industrial truck. An axial-piston pump driven 
by a 6-hp, single-cylinder diesel engine provides 
fluid under pressure to drive two axial-piston mo- 
tors located in the rear axle of the truck, Figure 2. 

Speed control as well as reversing are accom- 
plished by varying the degree of tilt of the pump 
cylinder block. Hydrostatic braking is provided by 
simply moving the pump cylinder block to zero 
tilt position, The vehicle operator varies tilt with 
a lever. 

Drive motors have a fixed tilt of 30 degrees and 
are self-compensating to provide the required dif- 
ferential action since each motor drives one rear 
wheel. Both motors and the pump are mounted in 
the Y-shaped tubular chassis of the truck. The 
chassis also serves as a 9-gallon fluid reservoir. 
The large surface area of the reservoir provides 
sufficient cooling for the system. Of course, the use 
of this structural part of the truck as a reservoir 
helps to keep total weight of the truck low. Empty 
weight of the truck is 2000 lb; overall length is 
127 in.; width is 49 in. 

Maximum speed of the Hydrocar, as it is labelled, 
is 9 mph in either direction. The aircooled diesel 
engine has bore and stroke of 2.96 and 3.94 in. 
respectively, Piston displacement is 27 cu. in. The 
load carrying platform measures 47 by 87 in. and 
is mounted to the chassis by four coil springs. ¥¥¥ 


Relief 
Volve 


FIG. 2. ALL PARTS OF THE 
GULDNER TRANSMISSION 
are contained in the tubular, 
Y-shaped frame. Cross-over 
valve is manually operated to 
permit pushing the vehicle 
when the engine is not run- 
ning. This valve is shown in 
the open position. The bleed 
valve which is isolated from 
the high-pressure side of the 
cireuit by linked check balls 
bleeds off any excess amount 
of oil supplied by the super- 
charge pump. Check valves 
assure that supercharge oil 
is delivered to the inlet side 
of the pump. Oil lines are 
contained within the tubular 
chassis which also serves as 
the oil reservoir. 
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Announcing— » Now Catalogued For Your Convenience 


A NEW GRESEN VALVE 
With FLOAT Position 


A Two Spool Directional Control 
With Float 


Sheffer's full line 
of Heavy-Duty* tie-rod type 

cylinders, series CSH! -3000-s000 psi 
. OFFERING YOU THESE OUTSTANDING FEATURES: 
@ Square head, compact design requires less space. 


@ New tie-rod design, for greater shock load capacity. 
@ “Double-Seal" piston rings minimize gap flow, give 


FEATURES: Detent in Float Position—Self Center- maximum life. 

Vel y Tapered cushion piston gradually decelerates mo- 

—Hardened and Chrome Plated Spools. @ Multi-lip rod packing is self-adjusting to wear, re- 
movable without disassembly of cylinder. 

SPECIFICATIONS: Capacity 20 GPM (at 20 Ft/sec- @ Ports — straight thread or flanged, with "O" ring 

onds)—-Maximum Pressure 1500 PSI—Parallel Ap- seal to eliminate leaks. 


plication—Shipping Weight 22-1/2 Lbs. 


Full range of bore sizes, 2°—12". 
Write for Bulletin 556 


Guerre) THE SHEFFER CORP. 
GRESEN MANUFACTURING CO. Cincinnati, Ohio 


Most complete line of cylinders in the industry 
Exclusive territories now open. 


628 Colfax Ave. N. Dept. H-87 Minneapolis 11, Minn. 


CLEAN, SMOOTH CUTS FOR HYDRAULIC TUBES 


Fittings and flaring require uniform, deburred ends. 
This unit cuts and deburrs 142” tube in just 10 seconds. 


It goes to the work—cuts 
tube, angles, keys, bolts, 
bar. 


Saves labor—no hack- 
saw, file, rollers, reamer, 
etc. 

Rugged — simple — de- 
pendable 


Developed for hydraulic 
work by Wallace—Avail- 
able only from Wallace 


Write for cut-machining catalog. State tube sizes. 


WALLACE SUPPLIES MFG. CO. mow: « 


e famous 
' 1302-12 West Wolfram St. WALLACE 
Chicago 13, Ill. tube benders 
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WHY be satisfied with oniy partial re- 
moval of dirt or other foreign ac- 
cumulation from piston rods when you 
can— 

Remove ALL the Dirt from Rod 
O.D. Stop Dirt Passing Through 
the Ring Joint with a 


Fall “CJ” WIPER RING 
The Ring 


with a Closed Joint! 
SPRING LOADED 
with Squeeze Grip Action 


If you have a wiper ring problem write, wire or phone us 


All Fall Rings are 

covered by patents AGE co., 
issued or patents ole . ° 
pending Phone Cherry 3-6513 
You Can Depend on ACE Products—Established 1935! 


how 

the world’s 
largest 
vacuum 
furnace 
safeguards 
against fire 
in case of 
hydraulic 
line rupture 


See page 17, this issue, 
for an actual history 
of Vacuum Metals Corp. 


(Advertisement) 


Yew Products 


LOW PRESSURE CYLINDERS 
. .« two new lines announced 
Designation: AN & BN 


Features: Both models have a fork- 
type rear head for mounting, stain- 
less-steel rods, nylined bearings, 
high-tensile alumiaum heads, honed 
brass or steel tubing treated for 
corrosion resistance, and a choice of 


a 


fixed or adjustable cushions. Bore 
sizes are: 7/8, 1-1/8, 1-1/2, 2, 
24, 3, and 4-in. Type BN cylinders 
use cups for the piston-head seals 
instead of the O-ring packing used 
on the type AN. Double packing 
for the rod gland is also provided 
on the type BN. All cylinders are 
available as double-acting or single- 
acting, spring-return. 


Service: 150 psi air, water, 350 psi 
oil. 

A. K. Allen Co. 

Brooklyn, N. Y. 
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DIRECTIONAL CONTROL 
VALVE 


. . » for water hydraulics 


Features: Fully automatic, 4,000- 
Ib., 3-way neutral two-pressure con- 
trol valve is designed for automated 
control of presses, plastic molding 
machines and similar equipment. 
When actuated, the valve applies 
low pressure for controlled closing. 
Then, triggered by control timer 
interval or limit switch, high pres- 
sure is applied. When processing 
is completed, high pressure cuts off, 
the drain valve opens and the press 
opens. Valve can be adjusted to pro- 
vide any throttling speed in any 
position of the closing or opening 
strokes. A manually-operated safety 
control permits instant reversal at 
any point in the closing phase of 
the cycle. 


Design: Built for use with raw 
water and other fluids, resistance 
to corrosion is afforded by cast 


J continued / 


bronze valve bodies, Monel metal 
stems with Stellite-faced seats, and 
replaceable hardened stainless steel 
seat sleeves. 


Sinclair-Collins Valve Co. 
Akron, Ohio 
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SERVO-HYDRAULIC VALVE 
... is self energized 

Designation: SerVan 

Features: Design provides repet- 


itive, precise reversal of flow to 
work element; automatic cycling; 
and hydraulic lock, with locked-in 
equal opposing pressures. The valve 
is entirely self-energized by the hy- 
draulic circuit flow. In case of me- 
chanical or circuit malfunction, the 
valve “fails safe” by shutting down 
before reaching reversal point. Pos- 
itive limit stops can be used since 
over-travel cannot occur. Accuracy 
of reversal remains uniform with 
pressure differentials from 5 to 
2000 psi. 
Vanguard Engineering 
Cranston, R. I. 
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HEAT EXCHANGER 
. cools oil circuits 


Features: Shell and tubes are made 
for 75 psi and are tested to 115 psi. 
All parts and exchanger units are 
completely interchangeable to per- 
mit fast, easy installation and servic- 
ing. Brenze bonnets and tube sheets, 


seamless copper shells, and brass 
baffles provide maximum corrosion 
resistance and long life under ad- 
verse conditions. Zinc anodes are 
also available. Tube bundle can be 
inspected by removing the bonnets. 
The tubes can be cleaned easily. 


Whitlock Mfg. Co. 
West Hartford, Conn. 
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APPLIED HYDRAULICS 


DEAD-SPACE MEASURING 
.. + of hydraulic servo valves 


Features: Measurement of dead 
space in servo valves under actual 
operating conditions, provides im- 
portant data on edge conditions. 
The equipment consists of a hold- 
ing fixture for oscillating the valve 
piston, an electronic gaging system 


for recording piston motion, and 
a pressure sensing system to indicate 
the opening and closing points of 
the valve of a chart recorder. 
Operation: A hydraulic supply 
pressure of 3000 psi ma and 110 
vac 60 cps are required. Measure- 
ment ranges are: 0.020-in. range, 
with resolution of +0.0002-in; a 
0.005-in range, with resolution of 
+0.00005-in.; and a 0.001-in. 
range, with resolution of +0.00001 
in. 


Hesse-Eastern 
Cambridge, Mass. 
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HYDRAULIC PUMP 
. . has isolated outputs 
Designation: ISO-FLO 


Design: Discharge manifold is 
made to isolate the power output 
of one or more of the 7 or 14 radial 


pistons from the output of the re- 
maining pistons. 

Features: Two or more independent 
flow rates are obtained by the use 
of only one pump and motor. Wide 
variation between the independent 
flow rates can be accomplished. By 
adapting separate relief or pressure 
control valves to the several in- 
dependent flow rates, one pump can 
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For pressures to 5,000 psi 


HOSE and FITTINGS 


meet your specs 


When you design with Stratoflex you get 
more than the vibration and stress resistance 
inherent in flexible hose. You get hose fit- 
tings designed to meet your specific require- 
ments. Stratoflex hose and fittings are avail- 
able in a wide range of types and sizes 
. . . lightweight for aircraft use . . . corrosion 
resistant for marine applications . . . Teflon* 
for extremely high or low temperatures . . . 
heavy duty, double-wire braid types for high 
pressure. Stratoflex leak-proof, reusable fit- 
tings make possible quick, easy replacement 
or modification. You simplify both design and 
maintenance when you specify Stratoflex. 

* TEFLON is © registered DuPont trodemork. 


TYPICAL ASSEMBLIES 


SF 212 DOUBLE WIRE BRAID HOSE with SF 320 RE- 
USABLE SWIVEL FITTING for high pressure applica- 
cations. Working pressure range: 1,125 to 5,000 psi. 


SF 211 SINGLE WIRE BRAID HOSE with SF 319 RE- 
USABLE SWIVEL FITTING for medium pressure appli- 
cations. Working pressure range: 350 to 2,000 psi. 


ve 


SF 124 TEFLON HOSE with SF 524. 
SWAGED FITTING for aircraft 
applications. Stays 


from —100° to +450 

Unaffected by all 3 
fuels, petroleum, 

synthetic base CALL YOUR 


INDUSTRIAL SUPPLY . 
STORE OR WRITE FOR | 
COMPLETE CATALOG. 


P.O. Box 10398 « Fort Worth, Texas 
Branch Plants: Los Angeles, Fort W. 
In Canada: Stratofiex of Canada, Inc. 
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New Products / 


continued 


handle a variety of hydraulic op- 
erations without a complex valving 
system. Maximum operating pres- 
sure is 10,000 psi. 

Applications: Many two pump hy- 
draulic applications, such as rapid 
movement at low pressure, and 
slow movement at high pressure 
can be accomplished with one 


CARDWELL FORCED 
LUBRICATION UNIT 


Provides high pressure wedge to float trunnion with 
continuous low pressure for lubrication and cooling. 


Cardwell custom designs and engineers lubrication 
equipment to meet your specific job requirements, 
regardiess of application, size and capacity. Write for 
descriptive catalog and further information. 


ARDWELL MACHINE COMPANY 
Franklin at 19th St., Richmond 11, Virginia « Phone 7-4593 


pump. For example two pistons 
could be used to deliver 1.5 gpm 
at 5000 psi, and 12 pistons to de- 
liver 10 gpm at 500 psi. A bypass 
valve might be used to unload the 
12 pistons, leaving the two pistons 
to develop the high pressure. Or, 
all 14 pistons could be used to raise 
the pressure to 5000 psi, where 12 
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of the pistons would unload— 
leaving two pistons to maintain 
this pressure. With accumulator 
systems, all 7 (or 14) pistons of 
the pump deliver power to charge 
the accumulator. At this point, one 
piston continues to maintain the 


maximum accumulator pressure 
after unloading the other pistons. 


Simplex Engineering Co. 
Zanesville, Ohio 
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CONTROL VALVE 
... has 150 gpm capacity 
Designation: Hydreco 


Features: Hollow-plunger design 
provides a check valve built into the 
control plunger to prevent back 
flow from the cylinders when op- 


erating positions are being changed. 
Built-in relief valve protects the 
fluid power system from overload. 
Three plungers control single or 
double-acting cylinder as required 
for operation of heavy-duty, earth- 
moving, and mobile equipment. The 
capacity is 150 gpm at 2000 psi. 
Kalamazoo Division 


New York Air Brake Co. 
Kalamazoo, Mich. 
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PRESSURE SNUBBERS 
... tend to prevent clogging 


Features: Made from brass, alu- 
minum or stainless steel for max- 


imum corrosion resistance, these 
¥g-in. NPT pressure snubbers are 
available in three porosities, for oil, 


water, and gases, including steam. 
Intermediate porosities are also 
available. Extremely fine pore open- 
ings of the calibrated insert tend 
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TEFLON 
SEAL 


PAT. PENDING 


Satisfaction Guaranteed Or 
Money Back TRIAL OFFER 


TBO fittings ore guaranteed to seal pipe 
thread connections permanently against oll 
oils, practically all known chemicals ond gases; 
to seal under high pressures of vacuum; to 
withstand —280° to plus 500° F.; to eliminate 
“evertightening” domoge ond pipe dope. 


Available in to pipe thread sizes. 
$10.00 Trial Offer No. 1: eight Ye", ten 
%", eight %”, ten pipe thread WOM 
Fittings. 
$10.00 Trial Offer No. 2: eight 4", ten 
%”, four 1” pipe thread OE Fittings. 


Send order to 


TRUQ))SEAL DIVISION 
2008 N. Hawthorne @ Melrose Park, Ill. 
“Miller Fluid Power” is alse a Div. of Flick-Reedy Corp. 


Amazing 
Hydraulic Flow Divider 


New Products Flow Dividers bring you an outstanding advan- 
tage found in no other Flow Divider. 

New Products Flow Dividers can be adjusted, easily and 
quickly, to change the rate of flow to proper proportions to meet 
the requirements of the job. The adjustment divides the flow 
in any desired proportions and will cut the flow from 10% to 95% 
on the controlled flow side. When set to the required reduction 
operation is automatic when the excess flow side is pressurized. 
Thus the Flow Divider gives you full efficiency at all times on 
both primary and secondary operations. 

Two additional advantages give greater flexibility to the 
New Products Fiow Divider. An adjustable orifice varies the 
controlled flow and a built in relief valve is present to bypass 
the oil back to the sump when the peak pressure setting of the 
controlled flow is reached. 

These are features you should consider before specifying a 
Flow Divider. 

Tell us about your problem and let us tell you more about 
New Products Flow Dividers. There is a size to suit your job. 


A SIZE Model 1084.......15 gal. per min. 
TO SUIT Model 1086.......40 gal. per min. 
YOUR JOB! | Model 1088.......80 gal. per min. 


NEW PRODUCTS 
CORPORATION | 
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“MINIATURE 
AIDS 
AUTOMATION! 


The pioneer manufacturer of miniature 
—_ devices proudly presents a 

road new line of small, but mighty, air 
components. We are sure you will find 
them most useful in automatic control and 
work feeding operations and new end 
products ... especially where space or 
weight is a problem! 


Included are new %" bore single and 
double ram double acting cylinders in 1, 
2, 3, 4, 5 and 6-inch strokes; improved 
spring return cylinders; two and three way 
air valves and many clever new inter- 
changeable fittings and accessories you 
have asked for. All are precision made and 
life tested for millions of cycles of trouble- 
free operation. 


Clippard miniature pneumatic devices 
have established an enviable “in use” 
reputation with America’s most progres- 
sive manufacturers, large and small. You 
will find them equally dependable, sturdy 
and easily mounted .. . indispensable for 
speeding production and improving work 
quality ... AUTOMATICALLY! 


MAC-38D 


Double Rem, Double 
Acting Air Cylinder 


MAC-385S 


Single Ram, Double 
Acting Au Cylinder 


MAC-385 


Spring Return, Single 
Acting Au Cylinder 


MAN-12 
12-Port Manitoid 


MAV-2 &3 


2 and 3-Way 
Au Vaives 


WRITE NOW FOR 
NEW CATALOG! 


| Cipperd INSTRUMENT LABORATORY, INC. 


7358-H Colerain Road, Cincinnati 24, Ohio 


Manufacturers of R.F. Coils, Electronic Equipment, Miniature Pneumotic Devices 
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Hydraulic 
CYLINDERS 


to specification 


T your service — since 1918 — the 

most modern machine tools to 
handle up to 15” I. D., including the last word in 
‘honing equipment and the most accurate of precision 
gauging equipment. Everything we do is to specifica- | 
tion. Expanded facilities permit prompt delivery of 1 or | 
1000 pieces in any material desired. 


Gall Erie 2-3664 - Send specifications to | 
AMERICAN HOLLOW BORING COMPANY 
1954 Raspberry St., Erie, Pa. | 


HEAVY DUTY LIMIT SWITCHES 


OVER 5,000,000 CONTACTS 
AT 75 AMPS INRUSH 
and still operating! 


Typical of the many reports we receive is this 
actual held experience of one of the “BIG 
THREE” automotive manufacturers. Results like 


this prove that LOXSWITCH switches have the 
reserve capacity necessary for emergency loads. 
It's the reason why LOXSWITCH outlast all 
other as much as 5 to 1! Write for catalog 956 
giving actual test data and choice of 21 circuits. 


Lo is @ registered trade mark for 
sw pronounced § lock-switch 


R. B. DENISON MFG. COMPANY 


102 ST. CLAIR AVE. N.W. + CLEVELAND 13, OHIO 
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Yew Products / 


to prevent plugging or clogging. 
Snubbers are used to protect pres- 
sure instruments, such as gages or 
switches, against line pulsations or 
surges. They smooth instrument ac- 
tion, freeing them from distortion 
and extremes of stress. 


Chemiquip Co. 
New York, N. Y. 
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O-RING FLANGE UNION 
. . for high pressures 


Features: Available in 3000 Ib and 
6000 Ib class, 2-bolt or 4-bolt types 
these unions have screwed or socket- 
welding ends. Unions are made for 
piping on hydraulically operated 
equipment, as well as for retrigera- 


tion piping and process liquid and 
gas lines. O-rings are available in 
several materials to resist a wide 
range of industrial fluids. 

W-S Fittings Div. 


H. K. Porter Co. 
New York, N. Y. 
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HIGH TEMPERATURE 
LUBRICANT 


. effective at 1000 F 


Designation: +2006. 


Features: The high temperature 
solid film lubricant has been de- 
veloped for operating temperatures 
up to 800 F, with several applica- 
tions to 1000 F. This high-tempera- 
ture coating is now at on several 
jet and rocket engine applications, 
in such places as plain spherical 
bearings, hinge pins, fasteners and 
other threaded members; shaft seals 
and journals; electrical and pneu- 
matic couplers. 

Specifications: Coefficients of fric- 
tion as low as .022 have been meas- 


APPLIED HYDRAULICS 


Why leading manufacturers are = 2 
“SWITCHING” WITH §f 
LOXSWITCH 
| the Manufacture of Limit 


ured under high loads at 550 F. 
Silicones, high temperature phe- 
nolics, synthetic graphite, and mi- 
cro-fine particles of moly-disulphide 
are employed in the manufacture 
of the lubricant. 


Electrofilm, Inc. 
North Hollywood, Calif. 
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AIR LINE FILTERS 
have automatic drain 


Features: Filters have simplified 
design of drain mechanism, more 
efficient liquid removal, and a wide 
pressure and temperature operating 


range. The drain mechanism has 
fewer parts and an increased ef- 
ficiency in filtering operation. Op- 
erating pressures are as low as 5 psi 
and as high as 150 psi for the trans- 
parent bow! models and 250 psi for 
the metal bowl type. Draining is 
automatic as long as there is pres- 
sure in the system. Float-controlled, 
pilot-operated drain mechanism dis- 
charges only when collected liquid 
reaches full capacity. For removing 
abrasive solids from the air, three 
interchangeable filter elements are 
available—74, 64, and 25 micron. 
C. A. Norgren Co. 
Englewood, Colo. 
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THROW-AWAY AIR 
CYLINDERS 


. «+ small bore and stroke 
Features: These 1-/16-in. bore, 


double acting cylinders 
are available in 1, 2, and 3-in. 
strokes. Stainless steel bodies insure 
long life. All models contain vinyl 
U cups. 
Bimba Hardware & Mfg. Co. 
Monee, Iil 
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HIGH PRESSURE CYLINDER 
. is all Teflon sealed 

Designation: SHEF seal 

Features: Unique tube end seal of 


Teflon plastic, and rod bushing seal 
of the same material replace O-ring 
seals formerly used. Cushion adjust- 
ing screw, which is flush with head 


COMPRESSED AIR 
CHECKS DIAMETERS 
TO WITHIN 


or cap, has a self-regulating Teflon 
lock seal which holds its seal no 
matter where the adjusting screw 
is set. Opposite the adjusting screw 
is the redesigned ball check. If in- 
terference makes the adjusting 
screw difficult to reach, it may be 
interchanged with the ball check. 
Pressure ratings are 3000 (shock) 
and 5000 psi (non-shock ). 


Miller Fluid Power Div. 
Flick-Reedy Corp. 
Melrose Park, Ill. 
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Fast precision gaging with compressed air speeds work flow 
at this critical honing operation. The vertical hone for finish- 
ing cylinder walls is equipped with a Sheffield air gage for 
checking inside diameters, and the air is supplied by a Quincy 
Compressor. To measure various diameters, the operator has 
only to change gage plugs. Scale is highly visible, located out 


of the work area. 


Just another example of how Quincy LOW COST AIR 


POWER can increase the efficiency of machines and manu- 


facturing operations. Quincy makes compressors for industry 
from 1 to 90 C.F.M. For help with your 
compressed air applications, address 


Dept. AH-87. 


uincy 


ComPReES 


QUINCY COMPRESSOR CO. 
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BELMONT 


hydraulic packings 


WATERPROOF FLAX 


Belmont 300 Series Hydraulic Pack- 
ing is constructed of the best quality 
line flax, braided solid, treated with 
a waterproof lubricant, firmly 
formed to size and surface graphited. 


Ideal for heavy duty hydraulic 
services such as accumulators, rams, 
presses, plunger pumps on cold 
water, oil. 


Supplied in 3 grades—hard, soft, 
very soft. And in coil, spiral or rings 
with butt joints. 


WHITE FRICTION 


Belmont Series 10 Hydraulic Packing is constructed to 
withstand hard service on inside-packed pump pistons and 
as end rings on plungers and rams in combination with 
other packings such as Belmont Series 300 shown above. 
For hot or cold water and oil. 


Made of fine sheeting and white friction rubber and stitched 


with strong linen thread. Processed to prevent 
excessive swelling. Available in coils or rings 
with butt, bevelled or step joints. 


Write for Catalog No. 56. 


ask your 
BELMONT 
Distributor 


such leading Packing 
Distributors as: 


Manning Packing 


in Orlando and Miami 
are ready to serve you 


promptly and helpfully, 


wherever you are. 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 
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SOLENOID PILOT AIR 
VALVE 

. has 25 million cycle life 
Designation: Silver Model, Skyline 
series. 

Features: Tests indicate life expec- 


tancy of 25 million cycles. Valve 
bodies are modular for flexibility. 


rc - 


Straight way, normally-open and 
normally-closed; three-way open and 
closed-all in the in line series; and 
three-way, normally-open and nor- 
mally-closed; and four-way-all in 
the base mounted series are avail- 
able. 
Ross Operating Valve Co. 
Detroit, Mich. 
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FLEXIBLE COUPLING 

. «+ uses rubber tire 
Designation: Para-flex 
Features: Ability to handle angular 


| misalignment, parallel misalignment 


and endfloat are some of the advan- 
tages claimed for the coupling. 
Flexible member cushions shock 


loads and diminishes torsional vi- 
bration. The coupling consists of 
the flexible tire clamped between 
two hubs which are mounted on 
the shafts to be coupled. It will 
take angular mis-alignment to 4 
degrees, parallel mis-alignment to 
¥g-in. and end-float to 5/16-in. 
Because there is no metal to metal 
contact, it requires no lubrication. 


Dodge Mfg. Co. 
Mishawaka, Ind. 
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FILTER CARTRIDGE 
with low pressure drop 
Designation: Type PL 


Design: Fine quality filter paper, 
impregnated with a heat stabilizing 
resin, is pleated and cured at stabiliz- 
ing temperature. This extended- 
surface filter is then formed around 
a metal center tube, and the end 
plates and a protective shield are 
attached by a special process. 

Features: The cartridge is ideal for 
full flow filter applications and will 
filter out particle sizes down to 5 
microns. Continuous recirculation 
results in even finer filtration. 

Hilliard Corp. 
Elmira, New York 
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FOUR-WAY REVOLVING 
JOINT 

... for pressures to 1000 psi 
Features: The joint has four sepa- 
rate passages, each operating on its 
own center of rotation. It is capable 
of handling air, hydraulic or steam 
pressure to 1000 psi. The joints can 
be made any size required and are 
capable of either right or left hand 


. Continued on next page 
HUSCO 
HYDRAULIC CONTROLS 
ARE SPACE-SAVERS 


Here’s new compactness in a multiple-pur- 
pose Hydraulic Control Valve—Husco No. 
3600. Its simplified balanced design pro- 
vides for single or double-acting plungers, 
individual check valves for each, adjust- 
able relief valve with or without float posi- 
tion and alternate high pressure carry- 
over. Sizes, 5 to 60 gallons per minute. 


Check HUSCO first for modern Hydrau- 
lic Units, and engineering aid on all your 
hydraulic developments. Write for details. 


MAP AYDRAULIC UNIT 
spPECIALTIES CO. 


Pumps Valves Cylinders 
P. ©. Box 257-A, Waukesha, Wis. 
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START WITH THE BEST! 


Ke lon- T (TEFLON) 


DUAL 
PISTON RING 
SEALS 


FOR HYDRAULIC APPLICA- 
TIONS — Unique joint design and 
metal expander ring accommodates 
dimensional changes due to heat and 
pressure e Operating temperatures 
from —100°F to +300°F, and pres- 
sures up to 5000 psi e Anti-friction « 
Chemically inert Self-lubricating 
Pressure responsive e Tough e Cor- 
rosion-resistant e Compensate to bore 
irregularities. 
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PISTON 
ROD 
SCRAPER 
RINGS 


FOR HYDRAULIC AND PNEU- 
MATIC SERVICE — Protect vital 
O-Rings and Back-ups e Flexible e 
Long-lived e Self-adjusting « Assure 
seal reliability and extend packing 
life in aircraft and industrial equip- 
ment e Spring loaded, tough, ex- 
tremely inert and low in friction, 
they are responsive to rod misalign- 
ments, and do not score the rod e 
Interchangeable to fit standard 
groove dimensions. 


Contact nearest Representative or either Factory 
Use the BEST in Fluorocarbon Products, Specify SHAMBAN! 


W. S. SHAMBAN & CO. 


11617 W. Jefferson Blyd., Culver City, California 
Meyer Road, Fort Wayne, Indiane 


ALMOST 3000 NEW HYDRAULIC EQUIPMENT 


OPERATORS NOW GET SMOOTH, LONGER 


PRECISION PRODUCTION RUNS 


WRITE FOR FREE HYDRAULIC MANUAL 
SHOWING VARIOUS EFFICIENT SYSTEMS 
THEY USE TO STOP JERKING SPINDLES 
AND COSTLY REALIGNMENTS AND ADJUST- 


MENTS. 


Smooth out your hydraulic operations . . 
sticking valves and jerky spindles, clean up the cause by doing what big 
nationally known shops are doing. See how they do it without high priced 
change-over expenses; it's all outlined in this easy to read manual. Write 


HYDRAULIC 
& FLUID 
FILTERS 


THE BRIGGS FILTRATION COMPANY, WASHINGTON 16, D. C. 


Dept. 194 
| SEND ME THE MANUAL ILLUSTRATED AT 
a NO COST OR OBLIGATION 


for it today. 


Name 
Company 
Address 


cut those expensive stops for 


Circle 22 on Reader Service Card 


pine: 
j 
| 
2 
| 
= — 
| 
| 4 
: 
| 
| 
| | 
YES 
| 
133 


New Products / 


rotation, with inner rotating mem- 
AIRCRAFT HYDRAULIC bers of stainless steel. The joint is 


preloaded to eliminate strain on the 


p ESI GN inner rotating members if the larg- 


e The first book dealing with hydrau- 
lic component and system design for 
high-speed piloted aircraft and missiles, 
has been written by a leading aircraft 
engineer. Developed from practical and 
theoretical material, the book develops 
many basic equations including those 
relating pressure gradient, flow-path di- 
mensions, flow rate, velocity, fluid den- 
sity, and viscosity. 


: est rotating member has any run- 
\ © Design of system components in- out 

cluding actuators, valves, pumps, ac- i 
cumulators, transmission lines and seals 
is discussed. 


Rotherm Engineering Co., Inc. 
Chicago, Ill. 
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@ Hydraulic servo systems are dia- 


by ot ~ KELLER grammed and the transfer functions de- 
Lescer, veloped. Fundamentals of transient 
Flight Control Engineering Dept. analysis technique and frequency re- AIR CONTROL VALVES 
See sponse method of servo testing are . have fast operating 
North American Aviation given. The chapter on high tempera- response 
ture hydraulics outlines present prog- 
$4.50 ress in fluids, seals, springs, metals, Designation: Speed King series 
10 or more $4.00 per copy and other critical components, and in- Features: 1/4-in. 4-way, foor- 
Limited Edition dicates future developments. 
mounted control valves offer com- 


812 HURON ROAD pact size, extremely fast operating 


dependability. Designed for control 


REPUBLIC SAVERY ANNULAR 


VALVESE _PISTON PUMP 


INDUSTRIAL + CHEMICAL + AIRCRAFT Infinitely variable 


from maximum output 
10,000 psi WORKING PRESSURE down to zero. Working 
FORGED BODY 


pressures up to 
One-piece, stainless steel, forged body and 
stem guide, with no brazing or welding— . fo, 
| 


1500 p.s.i. Fixed 
delivery models also 
can'tleak or come apart. Has 
7 many uses in water, gas, oil, 
and vacuum service. 
=, Proofed at 25,000 psi for 


available. 
10,000 psi working pressure, 


This compact rotary pump 

without Gears, Valves, Vanes 

P% of Springs is of unique design 

7 and simple in construction. 
to 200° F. Semi-needle stem 
of hardened stainless steel. 
Available with graphited as- 

bestos or Teflon packing. 


Easy grip handle. Panel mounting. Female 


| The pump has the following desirable characteristics: 
@ Volumetric efficiency as high as 99% 
| @ Absolute positive action and steady uniform flow 
at speeds 
| 


pipe connections, sizes 4" up to ',”. 
Ask fo satalog No. 654, showing en- ow 
tive @ No aeration or turbulence of the fluid 
@ The path of the fluid through the pump Is 
Distributors in principal cities coast to coast. and the internals are constantly swept by the fi 
@ No idle pockets or passages to cause air locks 
CHECK RELIEF PLUG GLOBE or allow coagulation 


@ Completely self-lubricating, ensuring capacity 


5 | long periods without attention 


. and CANADIAN AGENT 


DAVIES BROS. GLADSTONE, NEW JERSEY 


REPUBLIC MANUFACTURING CO. 
15655 BROOKPARK ROAD + CLEVELAND 11, OHIO me Thomas Savery Pumps Lid., Birmingham, England 
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of small devices, and available in 
single and double solenoid types, 
the valves feature aluminum bodies, 
end caps, spacers and piston, hard 
chrome plated stainless steel stem, 
and O-ring packers. Solenoid pilots 
are interchangeable between single 
and double-solenoid types. Coils are 
encased in molded epoxy resin. 
Pilot plungers and valve stem are 
the only moving parts and no 
springs are used in the main valve 


body. 
Specifications: For 30-250 psi air 


service, valves are offered with 
solenoid coils for operation on ac, 
de, any voltage. Cylinder ports and 
inlet are tapped 4 in. NPT; ex- 
haust is tapped ¥g in. NPT. Port 
location and mounting locations of 
single and double-solenoid types are 
identical. 

Valvair Corp. 

Akron, Ohio 
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PRESSURE CONTROL 

. is light and small 
Designation: J51 
Features: Designed for applications 


where space and weight are limited, 
this control comes in four models 


L 


having adjustable ranges of 50, 75, 
and 250 psi between O and 350 
psi limits. On-off differentials be- 
tween the limits of 5 and 10 psi 
are available. Pressure settings are 
uncalibrated, and are made by a 
knurled adjustment wheel. This ad- 
justment can be provided with a 
locking feature. 

Seocilieatiion Any one of three 
standard switch types can be pro- 
vided—normally-open, normally- 
closed, or double-throw with no 
neutral position. Switches are rated 


August, 1957 


up to 15 amp at 115 or 230 ac. 
Also available are 20 amp ac, and 
manual reset dc. 


United Electric Controls Co. 
Watertown, Mass. 
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SILICONE COATED SHEETS 


. . for boots, sleeves, way- 
guards 


Features: Combining mechanical 
strength of glass fabric with silicone 
rubber provides a new type of sheet 
stock that is tough and pliable as 
_well as being heat resistant. Light — 


in weight, the silicone parts take 
rapid tlexing on test instruments 
and piston rods and still withstand 
pulling pressure to 600 psi on heavy 
press rams, steel mill turn downs, 
and machine tool ways. 


Tests: During a 70 hour test at 
350 F, in ASTM #1 oil, the vol- 
ume change was 11%. There was 
no decomposition or surface crack- 
ing. At temperatures from —80 F 
to 450 F. 


A & A Mfg. Co. 
Milwaukee, Wis. 
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and Oil 


_ Recirculating Machinery. 


EASY TO INSTALL—EASY TO 


LONG LIFE—LOW COST—SIZES AND 


SCREENS TO FIT YOUR NE 


/ 


5836 SOUTH ASHLAND A 
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XGREATER FILTERING AREA 


CLEAN 


EDS 


%* ONLY THREE PARTS 
MEETS J.1.C. STANDARDS 


SPECIAL TRAP-WEAVE MESH 


Specially woven MONEL wire cloth 
and a new method of compact corru- 
on gives triple protection with less 
ace than other filters of like capacity. 
rap-weave mesh stops thin, elongated 
particles with NO loss of efficiency. 
Non-corrosive, non-toxic materi- 
als throughout. Easily cleaned with an 
ordinary brush. 


Write for descriptive circular. 


VENUE, CHICAGO 36, ILLINOIS 


AEE 
Monel Metal Insert = 
; 
Re 
a4 
| 
= 
APITAL ENGINEERING & MFG. CORP 
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Useful Literature 


continued 


4 
what’s your MASTER-SLAVE UNIT . . . is de- 
scribed in a bulletin from Crown 
¥ Controls Division of Trimount In- 
sealing ; strument Co., Chicago. Their latest 
Hydra-Trol remote control has a 
positive stroke in both directions. 


y problem 7 It therefore offers immediate syn- 


) 


he 
\ ~ 
One leak or a thousand ...if you have a similar frus- 
trating experience in a metal-to-metal static sealing 
problem, United’s Metallic O-Rings are the answer! 
They fit any application calling for a positive, per- 
manent seal against internal or vacuum pressures up 
to 10,000 p.s.i., in a temperature range from -70 to 
1800°F. They are especially adaptable for sealing cyl- 
inder heads, air and hydraulic pressures, high octane 
fuels, vapors, gases, oils, solvents, chemicals, acids, 
vacuum and steam connections. Available in various 
metals and finishes, %” to any size or configuration. “CROWN CONTROLS... 


For free 22 page booklef describing United Metallic O-Rings, write 
fon your letterhead please) to Department ..-2, 


= Tie chronization of the hydraulic con- 
trol system in either direction. It is 


UNITED METALLIC “O” RING CORP. self contained and does not depend 


Division of United Aircraft Products, Inc. | on either outside power or spring 


return. 
Fiuid Motors Circle 160 on Reader Service Card 
Need Dual HYDRAULIC PUMPS .. . and 


motors, motorpumps, and hydraulic 
Relief e's age packages miniaturized especially for 
missile applications are described 
Protection in bulletin A-5216, Vickers Inc., 
Ds Detroit. Two series of constant-dis- 
: placement piston type pumps are 
shown; several which deliver more 
than 5 hp per pound of weight. 
With a minor standard modifica- 
tion, these pumps also will func- 
tion as hydraulic motors. As such 
RELI EF they start, stop or reverse almost 
f sive, positive control. Also shown 
VA LVES alata OY, are several miniaturized packaged 
AAS hydraulic power systems, and vane- 
' Circle 161 on Reader Service Card 


@ Prevent excessive pressures Available in Guided Piston or 

at motor ports when valves are Differential Piston designs COATING ... for interior or ex- 
suddenly reversed or blocked. For Oil terior application offers protection 
™ Assure smooth safe starting 600 - 1500-3000 P.S.I. against the corrosive effects of hy- 


ye draulic fluids, acids and chemicals. 


Write for detailed information and prices. Protex-A-Cote, Inc., Newark, gives 


of Mydraulic Valves and Devices — * full description of Porselon. The 
coating is available in standard in- 
eiief Valves ® Check Valves © Restrictor Valves etal o s It can be applied to 
Pressure Compensated Flow Regulators any clean surface using the same 
methods as applying paint. 


CENTER STREET MENTOR, CNG Circle 162 on Reader Service Card 


ember Of Fivid Power Association 
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DATA CHART .. which fully 
explains tolerances for steel tubing 
and pipe has been published by 
Peter A. Frasse & Co., New York 
City. Covered by the chart are 
tolerances for seamless and welded 
mechanical tubing, and seamless and 
welded stainless steel tubing and 
pipe. It explains each tolerance and 
gives the permissible variations in 
OD, ID, wall, ovality, and straight- 
ness. 
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CONDENSED AIRCRAFT CAT- 
ALOG .. . listing hose, fittings, 
elbow assemblies, and_ self-sealing 
couplings has been released by 
Aeroquip Corp., Jackson, Mich. Cat- 
alog 240 contains information on 
the company’s standard aircraft 
products line and is designed for 
use in the aircraft maintenance 
field. Low, medium, and high pres- 
sure hose assemblies, charts, graphs 
and assembly instructions are in- 


cluded. 
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COUPLER .. . for high and low- 
pressure fluid power systems is fea- 
tured in a bulletin from E. B. Wig- 
gins Oil Tool Co., Inc. Los Angeles. 
Connect-o-matic coupling test 
charts, dimensional drawings, 
photos, part number tables, and 
other types of couplings are in- 


cluded. 
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COMPRESSOR BULLETIN... 
describes a new air compressor, the 
channel-flo. It is a two stage, 200 
psig rated motor-compressor avail- 
able in 114 and 2 hp. The complete 
packaged unit includes the motor- 
compressor, cushioned rubber 
mounting on an ASME vertical 
tank, interconnecting piping and 
fittings and automatic start-and- 
stop control. Included are: photos, 
installation drawings, and specifica- 
tion charts. The bulletin is avail- 
able from Ingersoll-Rand Co., New 
York. 
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LINE STRAINER... features 
diverging entrance passage, balanced 
design, and self-cleaning action. Pic- 
tures and cutaway views are fea- 
tured in a bulletin available from 
Ripley Mfg. Co., Croswell, Mich. 
Strainer sizes, filer element com- 
position, and application ideas are 
also available. 
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POWER UNITS .. . to control 
hydraulic equipment, scrapers, land 
levelers and farm implements are 
discussed in a 12 page catalog from 
Be-Ge Mfg. Co., Gilroy, Calif. Sin- 
gle and multi-valve units, and com- 
ponent parts are illustrated. 
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WALL CHART ... . shows steel 
fittings for connecting steel tubing 
lines. Fittings are pictured and 
identified by part nomenclature. In- 
cluded are standard triple-lok flare 


schedule. 


brackets. 


type, Ferulok flareless type and 
adapter fittings plus a tube fitting 
size table. Chart 4300C3 is avail- 
able from Tube & Hose Fittings 
Div., Parker Appliance Co., Cleve- 
land. 
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AIR & OIL CYLINDERS .. . are 
described in 16 page catalog No. 
100 issued by Logansport Machine 
Co., Inc., Logansport, Ind. The cyl- 
inders are equipped with hardened 
and chrome plated piston rods, and 

Continued »2n next page 


Good Design Deserves... 


IB 
HYDRAULIC CYLINDERS 


Custom-Builf 


BHEW custom-built hydraulic cylinders give 
dependable operational performance wher- 
ever they are used. These efficient, close-tol- 
erance cylinders require minimum mounting 
space; their cost is reasonable; there is no 
charge for tooling. BHEW builds cylinders 
to meet your specifications, deiivers on 


BHEW CYLINDER FEATURES: 


Standard and special designs available. + Double 
or single acting and telescopic. + 1'/2" to 8" bore. 
* Strokes up to 156". * Smallest possible O. D. 
and retracted O. A. length. * Oil cylinders with 
1,500 psi or 3,000 psi working pressure, pneumatic 
up to 150 psi. * Cup-type, ring-type or O-ring con- 
struction. * Choice of mounting. 


1. Honed steel! cylinder. 
2. Full double-sealing “U" cup packing. 


Furnished in a wide variety of mountings and anchor 


WRITE for your copy of Hy- 
draulic Cylinder Engineering 
Reference Data Manual. Can 
save you hours of time in spec- 
ifying cylinders. 40 dimensioned 
basic designs for general and 
special purpose double acting 
cylinders. 


BENTON HARBOR ENGINEERING WORKS, INC. 


622 LANGLEY AVENUE 
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Useful Literature / 


are built in fourteen different 
mounting sizes from 1% to 8-in. 
Operating pressures are 150 psi air 
or 300 psi oil. Included are: photos, 
dimensional drawings, specification 
tables, and local dealer listings. 
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... A Hacksaw 
And A File 
Are All You Need 


Excessive wrench torque is unneces- 
sary for seal does not depend upon 
tightness of the nut. The higher the 
pressure the tighter the grip. Solve 
your hydraulic piping a the 
easy way... with ease of assembly 
+ + + NO matching of exact tube 


RELAY BOOKLET .. . published 
by Arrow-Hart & Hegeman Electric 
Co., Hartford, covers their line of 
type IMP (interchangeable-mul- 
tiple-pole) and FMP (fixed-mul- 
tiple-pole) heavy-duty relays. Dia- 
grams, dimensional drawings, and 


Reducer couplings are 


bodies, moking possi- 
ble line reductions on 


ony by 
adapter nuts. 


lengths .. simple leakproof 
connection for the life of 


the tube. 


Reusable collet holds by 
friction grip up to bursting 
pressure of tubing. 


LENZ FITTINGS MAKE THE JOB AS SIMPLE ASA BC 


See 


Catal Page 
Thomas & ister 1956 Edi- 


1044-A 


In 


e DAYTON 1, OHIO 


PHONE: ORegon 9364 @ 3303 KLEPINGER ROAD 
DISTRIBUTORS IN PRINCIPAL CITIES 
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photographs are used to illustrate 
the versatility of these relays. Parts 
are standardized and interchange- 
able throughout the entire line. 
Their adaptability for use with 
plug-in receptacle makes possible 
rapid examination or replacement 
of the basic relay without disturb- 
ing the wiring. 
Circle 17! on Reader Service Card 


PIPING AND TUBING .. . for 
elevated temperatures and pressures 
is featured in Bulletins 145 and 152 
from Babcock & Wilcox Tubular 
Products Div., Beaver Falls, Pa. The 
folders present technical data on 
analysis, mechanical and physical 
properties, fabrication, heat treat- 
ment and maximum allowable pres- 
sures at different metal tempera- 
tures. 
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SMALL CYLINDERS ... are re- 
viewed in a brochure from Munton 
Mfg. Co. Described are double-act- 
ing cylinders with 3/4 and 1-1/8 
in. ID; 3/8, 1/2, and 5/8-in. hy- 
draulic rams. Schematic sketches 
and price lists are also included. 
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DISC FILTERS . . . of laminated 
fiber are included in a bulletin 
available from Wm. W. Nugent & 
Co., Inc., Skokie, Ill. The bulletin 
provides information on the design, 
construction, specifications and ca- 
pacities of standard, high pressure 
and duplex models. Also included 
are special purpose assemblies, ac- 
cessories and installation data. 
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CYLINDER .. . which has many 
applications in tooling and automa- 
tion is covered in bulletin 656 
from Sheffer Corp. Cincinnati, 
Ohio. This cylinder is 11/2-in. square 
and has a 1, 2, or 3-in. stroke. The 
bulletin contains a photo and di- 
mensional drawings of the cylinder. 
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VARIABLE-SPEED BELTS .. . 
are described in 8 page bulletin of 
Worthington Corp, Harrison, N. J. 
Four pages of tables cross reference 
Worthington-Goodyear belt num- 
bers with other manufacturers’ belt 
part numbers. Key to number cod- 
ing for V-belt identification is also 
included. 
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HYDRAULIC SYSTEM COM- 
PONENTS .. . are the subject of 
bulletin 810, Eastern Industries, 
Inc., Hamden, Conn. The 16-page 
illustrated listing contains product 
information and engineering data 
on hydraulic pumps, fluid motors, 
aircraft-type pumps, and servo sys- 
tems. Small, high-speed gear pumps 
for aircraft and commercial use are 
also included. 
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CATALOG REVISION ... re- 
views the complete line of standard 
socket screw products, pressure 
plugs, and dowel pins manufactured 
by Standard Pressed Steel Co., Jen- 
kintown, Pa. Product lines covered 
are heat-treated alloy-steel and 
stainless steel Unbrako socket-head 
cap and set screws from the micro- 
size set screw 1/16-in. long to the 
giant-size cap screw 3-in. in diame- 
ter and 12-in. long. Other prod- 
ucts reviewed are stripper bolts, 
flat heads, button heads, square- 
head set screws, Dryseal-thread 
pressure plugs, precision-ground 
dowel pins and socket-screw keys. 
Size-by-size data on diameters, 
thread specs, lengths and packing 
and shipping information are in- 
cluded. 
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PRESSURE GAGES .. . suitable 
for industrial, processing and chem- 
ical applications are graphically de- 
scribed and illustrated in 32 page 
catalog G-52, Helicoid Gage Div., 
American Chain & Cable Co., Inc., 
Bridgeport, Conn. Engineering in- 
formation describing how the gages 
work, types of systems, adjustments, 
applications, dimensional drawings, 
specifications, and accessories are 
given in addition to a listing of 
recommended uses. 
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ELECTRONIC TIMERS ... are 
described in a 4 page bulletin from 
G. C. Wilson & Co., Huntington, 
W. Va. Specifications, applications 
and operation of 11 timers of the 
repeat cycle, interval and delay 
types are discussed. 
Circle 180 on Reader Service Card 


POWER UNITS .. . of the elec- 
tric-hydraulic and air-hydraulic 
types are described and illustrated 
in a color brochure available from 
Hi-Shear Rivet Tool Co., Torrance, 
Calif. Flow charts are included for 
both units. 
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CYLINDER AVAILABLE” 


“We sincerely believe that there is no better 
cylinder,” writes Mr. Shannon Clements of 
ELKHART WELDING & BOILER WORKS, 
INC. —STRATO TOWER DIVISION. 


“Dependability is a must, when you’re 
handling men and equipment high in the air! 
CROSS CYLINDERS have been leak proof 
beyond all expectations—giving trouble-free 
service, with a wide margin of safety.” 


powered 
by CROSS HYDRAULIC CYLINDERS. 


STRATO-TOWER Personne! Lift, 


Try CROSS CYLINDERS 
in your operation... 
low cost, dependable, 
and trouble free. 


Fast delivery on 
any quantity, built 
to your specifica- 


MFG. CO. 


CROSS 


gt 


OR YOUR MONEY BACK! 


Write for free literature and service 
data sheets or send prints and conditions of operation 
for recommendations and quotations. No obligation. 


te Amorcan Crurible propucts co. 


Lorain, Ohio, U.S.A. 


1303 Oberlin Avenue 
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William A. Traut 
Dynex, Inc. 


Eugene C. Bleich 
Precision Rubber Products Corp. 


S. G. Paddock 
Burgess-Manning Company 


News about people, manufacturers and sales organizations 


William A. Traut has been 
named staff engineering consult- 
ant for Dynex, Inc., Milwaukee. 
With 32 years of engineering ex- 
perience, Traut has held positions 
with many manufacturers, includ- 
ing Oilgear and Blackhawk. Prior 
to joining Dynex, he instructed 
aircraft hydraulics at Embry Rid- 
dle International School of Avia- 
tion, 


Precision Rubber Products 
Corp., Dayton, announced the 
appointment of Eugene C. 
Bleich, sales engineer. He was 
formerly with Prepo Corp. and 
Gisholt Machine Co. His Florida 
branch office is at 711 Magnolia 
Ave., Orlando. 


The name of Union Carbide 
and Carbon Corp., New York, has 
been shortened to Union Carbide 
Corp. The names of two divisions 
of Union Carbide have also been 
changed. Carbide and Carbon 
Chemicals Co. has become Union 
Carbide Chemicals Co.; and 
Linde Air Products Co. is changed 
to Linde Co. 


S. G. Paddock was elevated 
to the office of executive vice pres- 
ident at the recent directors’ meet- 
ing of Burgess-Manning Co., 
Libertyville, Ill. He formerly 
served as vice president of the 
industrial silencer division. Also 
elected were F. P. Hutchinson, 
director; E. D. Woisard, treas- 
urer and assistant secretary; and 
A. W. Dreffein, secretary. 


Two vice presidents have been 
named for A-P-D Co., recently 
organized affiliate of Minnesota 
Rubber and Gasket Co. They 
are: Richard E. Tisch, vice 
president in charge of product de- 
velopment; and W. A. McGee, 
vice president in charge of mate- 
rials development. Both men have 
been associated with Minnesota 
Rubber and Gasket Co. A-P-D Co. 
began operations Jan. | as a cen- 
tralized organization that would 
perform applied research for in- 
dustry as well as for its parent 
company. 


Charles Aust, has been pro- 
moted to the newly-created post 
of technical director of Goshen 
Rubber Co., Inc., Goshen. Indi- 
ana. Louis Rhodes was made 
chief chemist, succeeding Aust. 


H. Perry Smith has joined 
Associated Spring Corpora- 
tion, Bristol, Conn., as assistant 
director of research. Smith will 
be at the research center in Bristol, 
where he will be directly in charge 
of the research and product de- 
velopment program. 


Richard DeStefano has been 
named by Minneapolis-Honey- 
well Regulator Co, to direct na- 
tionwide sales of proximity 
switches. They are being marketed 
through the sales organization of 
the firm’s Micro Switch Div., with 
headquarters in Freeport, Ill. 


Continued on page 142 
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REQUIRE NO SPECIAL ASSEMBLY TOOLS. Shiner 


ULIC OIL FILTER 


NEW HYDRALINK MALE SWIVEL 


REUSABLE coupLine 


Hydralink couplings, both perma- 
Male revsable—Rigid = units conforming design-wise with 


nent and reusable types, are quality 
national and JIC standards but 
— JED 


going a step farther in providing 
JIC male reusable 


simplified installation and positive 
leak-proof seals that exceed the de- 
mands of peak pressure loads. The 
new Hydralink catalog is easy to 
read and helps you select the units 
you want without cross reference 
HC female revsoble~ and guessing. Write tor it today. 


Swivel 


@On Several territories still available. 


pprox. size 


eat 1009 E. 10 Mile 


OFFERING YOU FINER 
FILTRATION AT LOWER COST! 


conform to all J.1.C. Standards 


Here’s everything you’ve wanted in a filter, including a 


Stop Your Solenoid Troubles with AV VALVES built-in bypass—and all at a price equivalent to only six ie: 
Designed & Engineered for Many, Many Millions quarts of hydraulic oil! Yes, this newest addition to the hy 
of Trouble Free Operations & Backed by Year cata line last efficient, yet 

economical, filtration. Its sturdy aluminum die cast construc- 

UNCONDITIONAL GUARANTEE tion assures long service—trouble-free, because it is available 

—— with either cleanable “ribbon” type elements for 40-micron 

filtration, replaceable “pleated” ty; for 10-micron filtration, 
3-WAY IN-LINE or “disc” in 5 or % microns. Two 44-inch 
or BASE MOUNTED N.P.T. inlets and two 44-inch N.P.T. outlets make installa- " 

Vn %eee-%-1-1% tion quick and easy. Operating pressure—100 p.s.i. Com- 

plete flow rate-pressure drop data on request. 
eeee? *TRADE-MARK 


4-WAY 
BASE MOUNTED a 
= 


COMPLETE LINE OF | 
AIR CONTROL VALVES | 
STOCKING 
REPRESENTATIVES IN 

Write for Bulletin and New Low Prices ROYAL OAK, MICHIGAN AVIATION CORPORATION 

ote: Bendix international Division, 205 East Azad Street, New York 
AUTOMATIC VA LVE CO. ORIGINATOR OF MICRONIC FILTRATION 


37419 GRAND RIVER AVE., FARMINGTON, 
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continued 


Cuts job time %! This 
new special-purpose cut- 
ter has four flutes, with 
opposite flutes designed 
to perform the complete 
operation. A single pass 
of the cutter completes 
the chamfering, coun- 
terboring, radiusing, 
countersinking and spot 
facing operations neces- 
sary to produce the new 
S.A.E. straight tube hy- 
draulic port boss. As a 
result, time required to 
complete the job is cut 
approximately %! 


Made from alloy-steel, 
the new tool is hardened 


Bue 
+ 
Y4 for toughness and car- 
J bide tipped for long cut- 
ting life and smooth 
h 


finish. 
Write for sizes and prices today 


$76 No. Prairie Avenue, Hawthorne. California 
Precision cutting tools in high speed steel and carbide 


Industry 


Martin Elander, secretary 
and treasurer of United Aircraft 
Products, Inc., Dayton, was giv- 
en the additional title of vice pres- 
ident in charge of finance. 


Promotion of Tom Welsh to 
eastern sales manager, a new post, 
was announced by Snap-Tite, 
Ine., Union City, Pa. He was pre- 
viously assistant sales manager. 


Modernair Corp. has ex- 
panded production, engineering 
and administrative office facil- 
ities at San Leandro, Calif. En- 
gineering, sales, plant supervision, 
purchasing and administrative of- 
fices are now housed in the mod- 
ern two-story structure. Visitors 


to the new plant are greeted by a 
display of the company’s fluid 
power products, presented in ac- 
tion in the reception lobby. An 
explanation of the display is 
silently transmitted by induction 
to tiny wireless earphones worn 
by the viewer. 


specify 
standard 
BRA 


UNBRHKO 


Dryseal-thread 
Pressure Plugs 
for hydraulic 

or fuel systems 


Use them wherever liquids or gases must be contained 
under pressure—or in place of ordinary pipe plugs. 
UNBRAKOs seal without compound. They are made of 
the .same high-strength alloy steel, have the same 
internal wrenching feature as UNBRAKO socket screws. 
Fully formed threads exceed NPTF specifications. 
Standard sizes—'% to 114 in.—are stocked by your 
authorized industrial distributor. See him for details. 
Or write Unbrako Socket Screw Division, STANDARD 
Pressep Steet Co., Jenkintown 2, Pa. 


STANDARD PRESSED STEEL CO. 


UNBRAKO socxer screw oivision Sps 
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GREATER PROTECTION 
AIRLINE 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 
OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 
The FILTER removes solids .00039-and larger. 
Transparent bow! provides visibility. The 
REGULATOR can pass large volume with an 


unrestricted flow and minimum pressure drop. 
Self-bleeding, compact. 

The LUBRICATOR delivers desired volume of 
oil. Bow! can be refilled without shutting off 
air supply. 


The Air Trap is auto- 
matic and eliminates 
manual draining. 


PRODUCTS 


46 VICTOR AVE., Div. 10 
‘DETROIT 3, MICHIGAN 
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NEW 


Precision Rubber Products 
Corp., Dayton, announced the ap- 
pointment of Clem W. Weston 
as a jobber to serve the states of 
Louisiana, Arkansas and Missis- 
sippi. He will operate from offices 
at 1124 Burgundy St., New Or- 
leans, and 494 Ockley Drive, 
Shreveport. 


Gerotor May Corp., Owings 
Mills, Md. announced the appoint- 
ment of Gordon L. Knudson as 
district representative covering the 
midwestern territory. He will head- 
quarter in Chicago. 


E. F. Houghton & Co., 
Philadelphia, is expanding its 
manufacturing facilities in De- 
troit. The new factory, office and 
laboratory space will adjoin the 
present Lumpkin Ave. location. 


Discussing a model of the new 
plant are Dr. James T. Eaton, 
vice president, production; and 
William F. MacDonald, presi- 
dent of Houghton. 


Morgan C. Plummer has 
been appointed to the newly-cre- 
ated position of supervisor of Py- 
draul sales for Monsanto Chem- 
ical Co., Organic Chemicals Div. 


R. L. Leslie, supervisor of hy- 
draulic fluids research, Vickers 
Inc., Detroit, has been appointed 
chairman of the Hydraulics and 
Hydraulic Machinery Committee 
of the American Society of Lubri- 
cation Engineers. 


Continued on next page 
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Now in mass production... 


SANDERS SA-19 SERVO VALVE 
The Sanders SA-19 Servo Valve provides unparalleled effi- 


ciency and reliability for a wide variety of electro-hydraulic 
components and systems. Utilizing the Sanders internal force 
feedback principle, this two-stage electro-hydraulic amplifier 
develops fos hydraulic output flows with relatively low input 
electrical power requirements. 


Excellent Resolution 

Features High Power Amplification 
include > Low Hysteresis 

Low Threshold 

Low Input Power 

Wide Frequency Response 

High Stiffness of Control 

» Built-in Filtration 


FIRST STAGE Ol SUPPLY 


. FIRST STAGE NOZZLES & BAFFLE 
FEEDBACK SPRING 


FEEDBACK TRANSFER PIN 
CONTROL PORT NO. 2 


RETURN PORT 


OurpuT 
CONTROL PISTON 


CONTROL PORT NO. 1 


URE PORT 


Operation: An input current, converted to a magnetic force 
in the First Stage Armature, moves the First Stage Baffle between 
two nozzles causing a pressure differential across the ends of 
the Output Control Piston. The resulting motion of the Output 
Control Piston is fed back through the Transfer Pin and Feed- 
back Spring as a restoring force on the First Stage Armature, 
thus nulling the valve and porting oil to the load. The First 
Stage Oil Supply is thoroughly filtered as shown. 

Typical Specifications The following are typical specifications 
for this valve. Higher pressure and higher frequency versions 
are also available. 

Force Motor + Coil Resistance (ohms/coil) 400 + Differential 
Current + 20 ma + Input Power 0.16 watts 

Hydraulic Valve « Flow (GPM @ 1000 psi across valve) 10 
+ System Pressure (psi) 400 + Resolution (% of Full Signal) 
+ 0.125 + Hysteresis (% of Full Signal) + 2.5 


Write today for complete information. 
ANDERS 


GS OCTAT E vept. NASHUA 8, NEW HAMPSHIRE 


West Coast Field Office: 7335 VAN NUYS BLVD., VAN NUYS, CALIFORNIA, Tel. STATE 0-2720 
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GUARDING 
HYDRAULIC 
LIFELINES 


TEFLON* packings are preferred 
by leading hydraulics engineers 
because they provide maximum 
security at vital points. 


Chemisealf packings, made of 
TEFLON, are chemically im- 
pervious, require no chemical 
inspection, have zero swelling in 
all hydro-carbons, new synthetic 
hydraulic fluids and solvents. 


They offer unsurpassed anti- 
friction properties, are tough, 
resilient, non-flammable, long 
wearing. They have a service 
temperature range from minus 
110° F to plus 500° F. 


Have you tested the complete 
line of Chemiseal packings for 
aircraft hydraulics? Write for 
further information and samples. 


United States Gasket Company 
Camden 1, New Jersey 


‘U)nited 
S'tates 
G 


7U.S.G. trademark 


edu Pont trademark for its 
tetrafluoroethylene resin. 


asket Plastics Division 


OF THE GARLOCK PACKING COMPANY 
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continued 


F. V. Gieryn was named sales 
manager, industrial dept., Ma- 
chinery Hydraulics Div., Vickers 
Inc. Gieryn was formerly man- 
ager of export sales. 


F. V. Gieryn 
Vickers Inc. 


Knox, Inc., East Walpole, 
Mass. announced the election of 
Robert Benton as vice president. 
He will continue his duties as 
manager of the company’s Spring- 
field office. They have also ap- 
pointed Dan Knight to their 
sales staff. He covers northeast- 
ern Mass., southeastern N. H., and 
southern Maine. 


Robert Benton 
Knox, Inc. 


Lyman A. Bullard Jr. was 
named sales manager of Eastern 
Aireraft Products Corp., Or- 
ange, N. J., a subsidiary of Weath- 
erhead Co. The appointment of 
Nelson Kling as chief design en- 
gineer, and Bernard Wasdyke 
and Marvin Rosenfeld as proj- 
ect engineers was also announced 
by the company. Kling was for- 
merly chief engineer with Arkwin 
Industries. 
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Auto-Diesel Piston Ring Co., 
Cleveland, has appointed Clif- 
ford-Rockwell Co., Detroit. 
their sales representative. Their 
territory includes Michigan, north- 
western Ohio, and northeastern 
Indiana. 


Flexonics Corp., Maywood, 
Ill. has announced the formation 
of a western regional office, head- 
quarters for sales, service and 
field engineering west of the 
Rockies. George W. Derum is 
the manager. The office is at 
10711 Chandler Blvd., North 
Hollywood, Calif. 


Don S. Permar has been 
named to the newly created posi- 
tion of assistant general sales 
manager for the LeRoi Div., 
Westinghouse Air Brake Co., 
Milwaukee. Permar has been field 
sales manager for Le Roi since 
1954. He will continue to be di- 
rectly responsible for the oper- 
ation of the field sales staff. 


Continued on page 147 


how 

the world’s 
largest 
vacuum 
furnace 
safeguards 
against fire 
in case of 
hydraulic 
line rupture 


See page 17, this issue, 
for an actual history 
of Vacuum Metals Corp. 


(Advertisement) 
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CUT MAINTENANCE COSTS! 
_ SAVE DOWN TIME! on 


your Hydraulic System 


Keep it clean with 


SCHROEDER une Fitters 


‘The Schroeder Line Filter is the answer to keeping harm-¥j 

ful dirt from slowing down the operation of your hydraulic 

equipment. This small, all-in-one unit has a large filtering 

capacity and removes damaging particles too small to 
seen. 


Here’s why SCHROEDER LINE FILTERS are preferred: 


@ Minimum cost for maximum filtra- 


@ Filter element costs little and is 


replaceable. tion crea. 

© Fliptop cap permits minute change @ Element protected by built-in by- 
of element. pass relief. 

© Designed for space-saving installa- © Built-in orifice for partial filtration 


tion, available. 
@ Many types ond makes of filter e@ Working pressures conservatively 
elements available. rated—each unit shop-tested. 


SCHROEDER BROTHERS 


CORPORATION 
NICHOL AVE., BOX 72, McKEES ROCKS, PA. 
(Pittsburgh District) 


Optional Spin- 

Dicator provides 

visual supervision 

of performance. 


Hydraulic, Electric and Pneumatic Equipment 


mmm REDUCE WEAR AND DOWN TIME... Install SCHROEDER LINE FILTERS 


ws has hundreds 
of Aircraft and Industrial 
solenoids 


Look to WesCo engineers with your aircraft or industrial 
solenoid problem. Hundreds of proven designs available. 
WesCo will modify or furnish special designs to fit your 
specifications. 

Here are some of the features available: 

High temp units tested past 600°F. + Adjustable plunger 
travel + Plunger cavity pressure sealed + Push or pull types 
12 to 115 volts » Miniature, medium and heavy duty types 
¢ 400 cycle AC units also available. 

Remember, when you need a solenoid, think of WesCo 
AC INDUSTRIAL SOLENOIDS —full line. Write for brochure. 
DC AIRCRAFT SOLENOIDS—send specifications, or write 
for catalog. 


The trademark on 
millions of solenoids since 1927 


WEST COAST 


ELECTRICAL MFG. CORP. 
233 WEST 116TH PLACE DIVISION Ii9 
LOS ANGELES 61, CALIF. * PLymouth 5-1138 
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WHERE CLOSE TEMPERATURE | (iin 
CONTROL IS 
to 300 Fahrenheit | 


BONDEE 
Immersion-ty pe | CYLINDERS 
THERMOSTAT 
Elmer Heiser has written this valuable cyl- 
inder handbook which tells about types, 
cushions, how to order, proper porting, 
correct sizing, packings, and efficient in- 
stallaticn methods. 
It’s full of application ideas. 


ECONOMICAL—EASILY INSTALLED 


Rod and tube thermal element ruggedly constructed. Snap 
action contacts, For 15 Amps, 125 Volts, A.C. 


PRICE $5.00 


Immediate Delivery 


| The 
ALLOY BELLOWS, INC. | 


18124 Roseland Rd., Cleveland 12, Ohio Maven Bead © Cloveland 18, Chto 


TEFLON | 
| OF il corrosive 
HOSE SWIVELS fluids at packs to 3000 psi 


Mayson Hose Swivels with stainless bodies specify 
and Teflon packings are handling a long 
list of chemicals and gases without lubrica- 


tion. 


Mayson’'s exclusive controlled pressure drop 


mounting of packings permits much higher 
pressure-velocity ratings. STAINLESS STEEL ah 
and ¥4" pipe size Teflon swivels are solenoid valves 


now in production. 


features include: 


@ Packless, globe type, two-way, pilot- 
piston operation 
@ Full ported design—'y", 1", 14%" 
sizes. 
Highly corrosive @ 316 stainless steel construction for 
liquids and gases maximum corrosion resistance. 
plus els, water end © Resilient valve seats for bubble-tight, 
oil can be leak-proof seal. 
controlled sefely @ Instantaneous or delayed closing speed 
and surely even as desired. 
at 3000 psi @ Single-wound ‘‘high pull"’ coil for pres- 
with Atkomatic sures to 1500 psi; pressures to 3000 psi 
Stainless Steel require double wound coil and relay. 


Solenoid Valves. 
Solve your flow control problems Atkomatic-ly! 
Send for free 20-page Catalog No. 200-A. 


MAYSON MFG. CO. 00.1 


4332 HORATIO STREET ° DETROIT 10, MICH. | Dept. 4-A, 545 W. Abbott St., Indianapolis, Indiana 
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MARKET PLACE 


When replying to a box number in the 
Market Place, address your letter to Ap- 
plied Hydraulics, 812 Huron Road, Cleve- 
lend 15, Ohio. Attention: Box No. 


WANTED 
MANUFACTURERS’ REPRESENTATIVES 


To handle complete line of Com- 
ponent Hydraulic Filters for pres- 
sures of 5000 psi and flows from 
15-90 gpm. Filters have special de- 
signed head—no bolts, removable 
in 10 seconds. Specification sheets 
available. 
These filters are the beginning of 
a line of hydraulic components to 
supplement our test equipment 
business. We are one of the 
country’s leading Test Equipment 
Manufacturers. All territories open. 
Qualified Representatives already 
established only need apply. Prefer 
experience and contacts in the avia- 
tion and hydraulic fields and carry- 
ing a pump line. Submit complete 
data on your operation including 
history, territory, lines now car- 
ried, financial status, personnel, 
etc. to: 

Consolidated Diesel Electric Corp. 

Test Equipment Division 

1 John Street 

Stamford, Connecticut 

Attention: Mr. L. B. Haberman, 

General Manager 


AN HARDWARE & FITTINGS 


Stainless, Aluminum, Brass, Steel. All 
sizes—immediate delivery from world’s 
largest shelf stock. Buy direct from manu- 
facturer. Lower prices—quicker service. 
Send for free wall charts showing com- 
plete line of AN Fittings. 
COLLINS ENGINEERING 
CORPORATION 
9060 Washington Bivd., 
Culver City, California 


Sales Engineer 


For Sales and Engineering work 
in Hydraulic and Pneumatic 
Leather and Rubber packing in- 
stallations. Some technical and 
engineering aptitude desirable 
coupled with good sales sense. Re- 
location may be necessary after a 
year of training. Promising future 
with solid company. Let us have 
your background and salary area. 
Write Box 8157, APPLIED Hy- 
DRAULICS. 


Distributors Wanted 


Distributors wanted for patented 
Metallic Rod Wipers. The Seal 
Guard is standard equipment on 
several makes of pneumatic and 
hydraulic cylinders. We have a na- 
tional distribution program in 
progress with several exclusive 
territories open. Submit resume of 
lines carried, territory covered and 
experience in the hydraulic and 
pneumatic field. See our ad on 
page 122 of this issue. 

Mail replies to: HYDRAULIC ACCEs- 
SORIES COMPANY, 24301 Hoover 
Road, Van Dyke, (Detroit), Michi- 
gan. Attention Mr. T. W. King 
Sales Manager. 
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Advanced Filtration 


MAGNETIC 
FILTERS 


FINE FILTRATION 
5 microns 


e HIGH TENSILE STRENGTH 
15,000 p.s.i. 


@ HIGH HEAT RESISTANCE 
900° F. 
@ NO PARTICLE DISCHARGE 


@ STAINLESS 
STEEL CONSTRUCTION 


UNE TYPE @ MAGNETIC CONSTRUCTION 
MAGNETIC FILTER HOUSING 1 micron retention 
AND TYPICAL CARTRIDGE 


All the advanced filtration characteristics to meet the specifica- 
tions you are looking for, with Micronic-Mechanical Filtration 
as fine as 5 microns and Micronic-Magnetic Filtration removing 
sub-micronic ferrous particles. 


Available in either Line or In-Line type filters with various flow 
rates to meet your specifications. 


WRITE NOW FOR FULLY DESCRIPTIVE LITERATURE ... Free 
Poro-Klean Bulletins will be sent to you by return mail. 


A COMPLETE APPLICATION ENGINEERING SERVICE 
The Cuno Field Engineer in your area can help you 
select the right filter to solve your hydraulic filtra- 
tion problems. 


CUNO ENGINEERING CORPORATION 
208 SOUTH VINE STREET, MERIDEN, CONN. 
TELEPHONE: BEverly 7-5541 
EDGE-TYPE, WIRE-WOUND, SCREEN, FIBER CARTRIDGE 
= and POROUS METAL : 


J 


> 
4 
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Simple, Secure . . . Leak-Tight! 
The FLEXIBLE SEAL SEAT 


* 


Responsive action of the soft O-ring seal provides absolute 
leak -tightness. Instantly com # to seal internal and ex- 
ternal pressures. Draws harmlessly around dirt particles. No 
costly precision parts; no extra end seals. Stocked in 6 standard 
Dryseal pipe and JIC tube sizes; 12 connection combinations. 
Write for dota sheet. 


KEPNER PRODUCTS COMPANY 
7321 West 59th Street Summit, 


HYDRAULIC & PNEUMATIC 


CHECK VALVES 


PATENT APPLIED POR 


REPUBLIC 


SEAL-TITE VALVES 


PRESSURE BALANCED 


LIQUIDS 
0-1000 
psi 


© %” to 1” FPT 
to 160°F 

® 2, 3, 4-way 

® Turning ease 


® Zero leakage 

® Increasing pressure 
tightens seals. 

® Positive flow control 


Ask for Catalog No. 356 
Distributors in principal cities coast to coast 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD + CLEVELAND 11. OHIO 
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SAVE on 


ELECTRIC HYDRAULIC 
PUMP MOTORS 


1 and 3 Phase, 60 Cycle AC 
220/440V, 115/230V. 


3/4 to 1S HORSEPOWER 


As towas PISO 


Specially designed by the Palley Engineering staff with the cooperation of a 
leading manufacturer of Electric Motors. These Pump Motors are built to our 
own exacting specs and designed to couple directly to all types of aircraft 
hydraulic pumps. Built to continuous duty with high starting torque ond are 
drip-proof. See examples listed below. Many others in stock! Send for Catalog. 


Part No, H.P. R.P.M. Voltage Phose Price each 
4-SM1 3/4 1800 115/230 1 $ 99.50 
H-SM2 1 1800 115/230 ! 127.50 
H-SMS 2 3600 220/440 3 149.50 
H-SM13 10 3600 220/440 3 319.50 
H-SM15 15 220/440 3 


Special Palley TIE ROD 
OIL or AIR CYLINDERS 


150 PS! AIR or 750 PSI Ol on 

2", 3", & Bones 

150 PS! AIR or 500 PSI Olt on 
6” & 8” BORES 


Built to ou own exacting sondords. Rigid, rugged and reliable tie-rod con- 
struction.Hord-chromed piston rods. Built-in durability that keeps them work- 
ing doy after day with a minimum of ‘‘down" time. Dual mounting. Pivot bose. 
Flanged head. Superb quolity at typical Palley Savings. See exomples below. 


Thrust ot Thrust at 

Part No. Bore Stroke 1SOPSI (Air) (Oil) Price 
200-4 2” 4" 470 Ibs. 2350 Ibs. $27.50 
200/16 2” 16" 470 Ibs. 2350 Ibs. %.90 
300-6 3” 6” 1060 Ibs. 5300 Ibs. 34.50 
300-36 3” %" 1060 Ibs. 5300 Ibs. 59.05 
400-12 4" 12” 1885 Ibs. 9425 Ibs. 49.50 

4" 2950 Ibs. 14,725 Ibs. 69.90 
600-8 6” 8" 4250 Ibs. 14,150 Ibs. 116.85 


7540 Ibs. 25,100 Ibs. 


2000 HYD. CYLINDER 
Genuine top quality Gov't Surplus. 
Used but excellent condition, Hos a 
Bore of 2-1/4", Shaft 1", Stroke 4", SPECIAL 
Eye-to-eye Igth. 1314". Ports 1/4"" AN. 


KERS HYD. 
GLE PUMPS 


Will fit pump motors above, 


Positive displocement, 
piston type pump. Hos o 
built-in variable flow con- 
trol valve. Capacity is 2.4GPM at 1800 Bcet. Ne. GPM PSi RPM Price 
RPM. Maximum cont. operating pressure 9 H-P4A 5.3 1000 3000 $22.50* 
1400 PS!. Max. operating speed 3750RPM. B H-P5SA 2.7 1500 3000 25.75* 
1000 3000 22.50* 


Rotates in either direction. 750 H-P4U 6 
Has 1" internal pipe ports. *Used but excellent condition. 


TODAY 1957 EDITION - 396 PAGES 


NATIONALLY ADVERTISED MER- 
CHANDISE - NEW and USED 
GOV'T. SURPLUS + FACTORY 
CLOSEOUTS - EXCITING IMPORTS! 


This catalog features the LARGEST STOCK 
of HYDRAULIC EQUIPMENT & SUPPLIES 
ever seen under one roof! Brond New, ON- 
THE-SHELF stock of specially designed, 
Industrial Cylinders, manufactured to our own 
specifications! Also a tremendous selection 
of Gov't Surplus Cylinders, Valves, Pumps, 
Motors, Tubing, Hordware, Plumbing, etc. 
The Greatest Stock we've ever had at the 
Lowest Prices in our history. Also complete 

stocks of Electric Motors, Power Tools, Plant 
and Office Furniture, Optical insts., Test 

Equipment plus Industrial Tools of all types. 


ORDER FROM THIS AD — Pay by Money Order or Check. 1/2 deposit 
with C.0.D.s. Purchase orders accepted from well rated DAB firms. 
All prices are F.0.B. ovr warehouse in Los Angeles, California. 


2263 E. Vernon Ave., vept AH-@ 
Los Angeles 58, California 
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Foster's AUTOMATIC Quick Detachable Coupler 


CUTS YOUR COUPLER COSTS 
ON HEAVY DUTY WORK 


| Smaller and Lighter Than Most 
Light-Duty “ball-type” Couplers 


THE FOSTERMATIC 
“BULLDOG” GRIP 
“Dogs” are contoured 
to grip 41% of plug 
locking surface. 


*“‘Dogs”’ instead of 
“balls” lock steel against 
steel... hold tighter, 
without leakage . . . posi- 
tioned by “floating steel 
carrier’’ which absorbs 
vibration of pulsating air. 
Chrome sleeve is of stress- 
proof, heat treated steel to 
withstand roughest treat- 
ment. The Fostermatic is 
right for 90% of all uses. 


2850 Gravois 13-C St. Lovis 18, Mo. 
FOS. 5356 


STAR 


SINGLE PISTON 


HYDRAULIC PUMP 


PISTON 
CHROME 
PLATED 


CHEVRON 


PACKINGS 


LOADED. 


Spring loaded multiple chevron piston packings for lifelong 
service. 
All pistons chromium-plated to guard against abrasions. 
i SAFETY BY-PASS VALVE to prevent overload dangers. 
Gauge opening. 
60 cu. in. reservoir or smaller or larger to specifications. 
or 1” pistons with 112” stroke. 
M 24” or 30” levers, as desired. 
Ask for catalog #555. Special engineering 
counsel cheerfully submitted on request. 


le? Representative areas available. 


STAR JACK CO., INC. 
* === 420 LEXINGTON AVENUE, NEW YORK 17 
PLANT: RIVER GROVE, ILLINOIS 


sone? 
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ADVERTISERS’ INDEX 


9 
Quincy Compressor Company . 


Republic Mig. Company 
Ross Operating Valve Company 


Sanders Associates, Inc. 
Schroeder Bros. Corp. .... ost 


| Sealol Corporation 


W. S. Shamban & Company 
Sheffer Corporation 
Sheil Oil Company .... 


Shenango Furnace Co. 
Centrifugally Cast Products Division . 


Simplex Engineering Co. . 
Snap-Tite, Inc. 
Sonnet Tool & Mfg. Co. - 


| Standard Oil Company (Indiana) 


Star Jack Co., Inc. 

Stratoflex, Inc. 


Sun Oil Company 


The Texas Company ........... 
Tomkins-Johnson Co. 


Tru-Seal Division 
Flick-Reedy Corporation - 


U.S. Electrical Motors, Inc. 
U.S. Gasket Company 


U.S. Gauge Division 
American Machine & Metals, Inc... 


U.S. Rubber Company 
Naugatuck Chemical Division - 


Union Carbide Chemicals Co. 
Division of Union Carbide Corp. 


United Metallic "O" Ring Corp. 
Div. of United Aircraft Products, Inc. 


v 


Vickers, Inc. 
Division of Sperry Rand Corporation _.. 


Henry Vogt Machine Co. 


Wallace Supplies Mfg. Co. _...... a 
Waterman Engineering Co. ........... 
Weatherhead 
Webster Electric Co. 
| Weldon Tool Co. 
West Coast Electrical Mfg. Cup. . 
Weston Hydraulics, Ltd. 

Subsidiary of Borg-Warner Corp. _....... 
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Here are the world’s finest power cylinders 


...competitively priced! 


This ad is written for the man who has thought all cylinders are 
“pretty much alike.” That just isn’t so, and your Hannifin man would 
like an opportunity to show you why... 
He'll show you design features that other cylinders simply do not have... AIR AND HYDRAULIC 
extra quality workmanship at critical points that pays off in longer life Se Es) 2 
...accessibility that simplifies their infrequent maintenance. And when he AARP 
talks price and delivery, you will find these better features cost you no more, POWER CYLINDERS 
can often be delivered sooner. 
We think you'll agree that it pays to standardize on Hannifin cylinders, 


COMPLETE CYLINDER FILE 


Write for your copy of this new 
Hannifin Cylinder File . . . complete, 
easy-to-use, easy-to-order-from 
information on five lines of Hannifin mannein 
Cylinders. Write Hannifin Corporation, 
545 %. Wolf Road, Des Plaines, ill. 
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Two big reasons why your advertising should be in 


the October issue of APPLIED HYDRAULICS . 


. complete coverage of the 13th Annual National Conference | 
on Industrial Hydraulics and the 1957 Prize Paper Awards. 


APPLIED HYDRAULICS is the only publication covering the 
complete annual program of the National Conference on In- 
dustrial Hydraulics, October 17-18, Sherman Hotel, Chicago. 
Reports are given on the NCIH program, plus abstracts of NCIH 
papers. APPLIED HYDRAULICS is the only magazine in the 
fluid power field . . . the only magazine to be distributed to the 
700 top-flight design engineers attending this conference where 
fluid power is the only subject of discussion. 


More than 26,000 design engineers who read APPLIED HY- 
DRAULICS regularly will be paying particular attention to the 
October issue because it features articles which win the 3 Top 
Prize Awards in the Sth Annual Contest sponsored by APPLIED 
HYDRAULICS. Here's keen interest and retention value devel- 
oped among the important engineers who must design tomor- 
row's fluid powered equipment . . . who can select and specify 
your hydraulic, pneumatic and electric components. 


APPLIED HYDRAULICS for October is an issue you won't 
want to miss, as an advertiser or reader . . . and one where design- 
engineer readers don’t want to miss your advertising message. 


Forms close September Sth . . . regular space rates apply . . . 
send in your order for advertising space today! 


APPLIED HYDRAULICS 


THE MAGAZINE OF FLUID POWER 
812 HURON ROAD . SUPERIOR 1-9622 . CLEVELAND 15, OHIO 


New York 17, Chicago II, Los Angeles 57, London, S.W. |, England Rome, Italy 


Lee Haas, Mgr. Charles Geyer, Mgr. Alan Cazier John A. Lankester /o Int 
Room 836. Lincoln Bidg. Suite 704 31 Palace St., 
60 East 42nd St. 520 N. Michigan 672 So. Lafayette Park Pi. Westminster 
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